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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search and a key word search. The classification search was conducted on or 
around October 7, 2004 covering Class 71 1 (subclasses 6, 1 1 1, 1 14, 154, 165, 170, 173, 202, 
and 203) and Class 718 (subclass 1), by a professional search firm, Lacasse & Associates, 
LLC. The key word search was performed on the USPTO fiill-text database including 
published U.S. patent applications. The inventors further provided five references considered 
most closely related to the subject matter of the present application (see references #6-10 
below), which were cited in the Information Disclosure Statement filed with the application 
on September 15, 2003. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 6,647,387 Bl; 

(2) U.S. Patent No. 6,718,404 B2; 

(3) U.S. Patent Publication No. 2003/0204700 Al ; 

(4) U.S. Patent Publication No. 2004/0054866 Al ; 

(5) U.S. Patent Publication No. 2004/0068637 Al; 

(6) U.S. Patent No. 5,680,640; 

(7) U.S. Patent Publication No. 2001/0054133 Al; 

(8) Japanese Patent Publication No. JP 2001-249853; 

(9) Japanese Patent Publication No. JP 2001-331355 (U.S. 
09/991,219); and 

(10) European Patent Publication No. EP 1 130514 A2. 



Page 2 of 9 



Appl. No. 10/663,480 PATENT 
Petition to Make Special 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to transferring data between a plurality of 
storage devices without a host computer issuing an access request to a storage device being 
aware of the data transfer process. 

Independent claim 1 recites a visualization controller for controlling data 
transfer between a host system and a plurality of storage devices. The visualization 
controller comprises a plurality of first ports for connection with the plurality of storage 
devices each having a storage area to store data; a second port for connection with the host 
system; a processor; and a memory configured to store volume mapping information which 
correlates first identification information used by the host system to access a first storage area 
in one of the storage devices, with second identification information for identifying the first 
storage area, the correlation being used by the processor to access the first storage area. 
When data stored in the first storage area is transferred to a second storage area in one of the 
storage devices, the processor correlates the first identification information with a third 
identification information for identifying the second storage area and registers the first 
identification information and the third identification information in the volume mapping 
information. 

Independent claim 10 recites a data control system connected to one or more 
host systems. The data control system comprises a plurality of storage devices each having a 
storage area; and a switch which is connected with the plurality of storage devices and the 
one or more host systems. The switch includes a plurality of first ports for connection with 
the storage devices; one or more second ports for connection with the one or more host 
systems; a memory configured to store information on a correlation between first 
identification information used by the host system to access a first storage area of one of the 
storage devices, and second identification information for identifying the first storage area; 
and a routing processor configured to convert data with the first identification information 
received from the host system into data with the second identification information and to send 
the converted data to the storage device having the first storage area according to the 
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correlation information. When data stored in the first storage area is transferred to a second 
storage area of one of the storage devices, the routing processor converts data, with the first 
identification information into data with third identification information for identifying the 
second storage area and sends the converted data to the storage device having the second 
storage area. 

Independent claim 16 recites a method of controlling data transfer in a system 
including a host system which uses first identification information to access a first storage 
area in one of a plurality of storage devices, wherein the first storage area includes data 
associated with second identification information identifying the first storage area. The 
method comprises issuing a data transfer request to the first storage device to transfer the data 
with the second identification information in the first storage device to a second storage 
device; and upon receipt of notification of completion of data transfer from the first storage 
device to the second storage device, correlating the first identification information with a 
third identification information identifying the second storage area containing the transferred 
data. 

Independent claim 1 9 recites a method of connecting a virtualization controller 
between a host system and a storage device which are connected through a first path between 
a first port of the host system and a first port of the storage device and a second path between 
a second port of the host system and a second port of the storage device. The method 
comprises accessing a storage area of the storage device; disconnecting the second path 
between the second port of the host system and the second port of the storage device; 
connecting the second port of the host system with the virtualization controller through a 
third path; connecting the virtualization controller with the second port of the storage device 
through a fourth path; and setting, on the virtualization controller, identification used by the 
host system to identify the storage area, identification information for the second port of the 
storage device, and virtual port identification information for the virtualization controller, 
which are correlated to define access of the storage area by the host system. 

Independent claim 24 recites a method of controlling data transfer in a system 
including a host system which uses first identification information to access a first storage 
area in one of a plurality of storage devices, wherein the first storage area includes data 
associated with second identification information identifying the first storage area. The 
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method comprises receiving a first request with the first identification information from the 
host system to access the data associated with the second identification information 
identifying the first storage area; sending a second request with the second identification 
information to the first storage area; receiving data corresponding to the second request from 
the first storage area; and sending the received data to the host system. 

One of the benefits that may be derived is that data can be transferred between 
storage devices without revising the identification information which a host computer uses to 
identify the volume to be accessed. As a consequence, data transfer takes place without 
stopping operation of the host computer. Furthermore, even when a virtualization controller 
is newly introduced or replaced in a computer system, a host computer can access data 
without revising the information for identifying the volume to be accessed. As a 
consequence, it is possible to introduce or replace a virtualization controller in the computer 
system without stopping operation of the host computer. 

B. Discussion of the References 

None of the following references disclose that when data stored in the first 
storage area is transferred to a second storage area in one of the storage devices, the processor 
correlates the first identification information with a third identification information for 
identifying the second storage area and registers the first identification information and the 
third identification information in the volume mapping information. 

1. U.S. Patent No. 6.647387 Bl 

This reference discloses a controller 114 which may be connected across local 
I/O interface 134 to memory 138 and port 136, controller 1 14 also appears to contain a 
processor 132. Processor 132 may fetch and execute computer program instructions and data 
from memory 138. Such computer program instructions and data may include, controller 
SAN management procedure 140 and controller port ID/LU mapping table 142. A method of 
correlating storage identifiers upon data transfer does not appear to be discussed. See Fig. 4; 
column 5 lines 32-33, lines 66-67; and column 6 lines 1-3. 
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2. U.S. Patent No. 6,718,404 B2 

This reference discloses a controller 120, which may store mapping table 200 
in a semi-permanent memory. Mapping table 200 may contain a mapping that relates 
position in a virtual disk with an actual location on storage devices. Data migration may be 
done in response to an automated policy decision to move virtual disk data from one physical 
storage location 230 to another. Controller 120 may copy contents of existing physical 
storage location 230 to a new physical location 230. The controller 120 may then update its 
persistently stored mapping table 200 to reflect the new storage location 230. Controller 120 
does not appear to have direct port connections to the hosts or the storage devices. See Fig. 
1; column 2 lines 3-5, lines 64-67; column 7 lines 17-19; column 7, line 61 to column 8, line 
4. 

3. U.S. Patent Publication No. 2003/0204700 Al 

This reference relates to a controller 6 which may maintain a virtual storage 
map that describes current allocations of primary storage volume 12 and secondary virtual 
storage 14 within storage 8. Controller 6 may store the VPD map and VSM information 
within both memory 22 and storage system 8 for purposes of redundancy. In response to 
save/backup request, controller 6 updates VSM to include data written to secondary volume. 
See paragraph [0053] and Fig. 3. 

4. U.S. Patent Publication No. 2004/0054866 Al 

This reference discloses a storage controller 27, which may include a plurality 
of port adapters 35, 36. Port adapter 36 may include a microprocessor 235 and random 
access memory 236. Random access memory 236 may be programmed with volume access 
and mapping information 246. The volume access and mapping information may include a 
virtual port host table 281 listing each host having access rights through a virtual switch 
controlled with the volume access and mapping information, and a virtual port mapping table 
282 listing each virtual port accessible through the virtual switch controlled with the volume 
access and mapping information. A method of correlating storage identifiers upon data 
transfer does not appear to be discussed. See Figs. 21 and 23; and paragraphs [0059], [0126], 
[0128], and [0139]. 
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5. U.S. Patent Publication No. 2004/0068637 Al 

This reference discloses a controller 12 which may include a central 
processing unit (CPU) 16 and a memory 18. Memory 18 may be utilized to store maps, for 
use in addressing storage space 14 and store executable code usable controller 12. Controller 
12 may initiate a data migration request, and may modify pointer 34 associated with data 
migration request, using new physical address 36, so now pointer 34 addresses the migrated 
data at modified address 36. See Fig. 1; and paragraphs [0020], [0022], [0059], and [0060]. 

6. U.S. Patent No. 5,680.640 

This reference discloses a system and method for providing on-line, real-time, 
transparent data migration from a first data storage system to a second data storage system. 
The first data storage system which had previously been coupled to a host, network or other 
data processing system is disconnected from the host and connected to a second data storage 
system. The second data storage system is coupled to the host or data processing system. 
The second data processing system includes a data map or table which indicates which data 
elements are stored on the second data storage system and which corresponding data 
elements on the first data processing device have been copied to the second data storage 
system. When the host, network or data processing system requests data from a data storage 
system, the second data storage system determines whether or not the data is stored on the 
second or first data storage system. If the data is stored on the second data storage system, 
the data is made available to the requesting device. If the data is not stored on a second data 
storage system, the second data storage system issues a request to the first data storage 
system, retrieves the data, makes the data available to the requesting device, writes the data to 
the second data storage system and updates the data element map or table. When not busy 
servicing other requests, the second data storage system scans the data map or table to 
determine which data elements from the first data storage device have not been copied to the 
second data storage device, and performs copying of the data and updating of the data map or 
table in the background, independent of any coupled host, network or other similar data 
processing device. 
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7. U.S. Patent Publication No. 2001/0054133 Al 

This reference discloses a technique for efficient data transfer concerning a 
system in which a volume used by an application is provided over a plurality of storage areas 
which are controlled by different controllers. According to this technique, data in a volume 
which is used by a specific application is transferred preferentially. Data transfer in a storage 
device subsystem is executed by a controller which controls the storage device subsystem, 
and the controller can hide the data transfer process from a host computer connected with it. 
However, this method does not take into consideration data transfer which takes place over 
more than one storage device subsystem. Therefore, if data stored in a certain storage device 
subsystem is to be transferred to another storage device subsystem, the controller must inform 
the host computer that, in data transfer, the storage device subsystem to be accessed will 
change, which means that it is impossible to hide the data transfer process from the host 
computer. Also, this reference does not disclose any technique of hiding such data transfer 
process from the host computer. Consequently, for data transfer, the host computer must stop 
its operation once and specify the storage device or volume to be accessed again. 

8. Japanese Patent Publication No. JP 2001-249853 

This reference discloses a data migration method suitable for SAN 
environment and its devices. A disk device at migration destination is connected with a 
switch in which a host is connected with a disk device at a migration origin. At this memory, 
the same value as that of a port ID provided to an F-Port of the switch is provided to a port ID 
of the disk device at the migration destination and the disk device at the migration destination 
is made not to be recognized by the host 101. The disk information at the migration 
destination reads the constitutional information on the disk device at the migration origin. 
After that, a physical port ID 602 of the disk device 103 at the migration origin is replaced 
with the physical port ID 602 of the disk device 104 at the migration destination in the 
switch. The disk device at the migration destination constructs volume according to a logical 
volume number on the disk device at the migration origin and the size of the volume and 
stores data in the disk device at the migration origin in corresponding volume. 
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9. Japanese Patent Publication No. JP 2001-331355 (U.S. 09/99L219) 

This reference discloses a system that is transparent to the hosts and the users, 
and that is capable of making full utilization of the scalability of SAN. The computer system 
includes host computers, a back end computer (back end server), a plurality of storage 
subsystems, and a switch for connecting at least the host computers with the back end 
computer. The host computers access each storage subsystem via the back end computer. 
The back end computer provides one virtual disk apparatus or a plurality of virtual disk 
apparatuses to the host computers. If the host computers issue access requests to the virtual 
disk apparatus/apparatuses, the back end computer issues an appropriate request to the 
storage subsystems connected thereto actually, depending on the type of the virtual disk 
apparatus/apparatuses to which the requests have been issued. This makes it possible to 
implement all the data manipulations, such as the data migration among the disk apparatuses 
and on-line extension of the disk capacities, completely transparently to the host computers. 

10. European Patent Publication No. EP 1 130514 A2 



This reference contains the same disclosure as reference #8, Japanese Patent 



Publication No. JP 2001-249853. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8 th Floor 

San Francisco, California 941 1 1-3834 

Tel: 650-326-2400 

Fax:415-576-0300 

Attachments 
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Chun-Pok Leung 
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£ftT^£#-MSS'J^£, ±fB^2 0XhU-vtf^ 
vX^AM3^£ftTl>£tf~ MCiQDiMTbftT^£ 
^-hSSS'I^ch^S^tcAngA, ±IBfglOXhU- 
vit^vX^A^O^-^^, ±f3X-f y^^LTl 
!E!g2 0X hU-f>*1t^">XxA^S^jA^, ±f3*X 
hn>bfa.-^^b±IBm 1 OX h U— y'U-^y^fA 

te±f3gl2 0X hi/- ^T'yXrAtcSB £ft, ^O 
U- KXte^-f hJ^#*^Jtx-:*a<Ht;:±CI6 2 0 

±IB^20X hU-^-tt^i/X^AIlJ:^, ^OflF^jA 



ft, WU-HXBS-f M***tJ&r-^*«$fc*± 

ism 2 ox b v-y-y^x^A^^a^tiTVift^ 

05 T\Afc»Si£3;ft, ±f3|g2 0Xhl/-v1ty:>X^A 

^^-r hjaa^frtoftscitswpmtTs^-^^ff^ 

10 T, ±f3fglOXhU~>^:/S/X^A£±f3!g2 0X 

SiL, ±ES 1 OX h Iz-yD-^yXTANOT-? 
£, ±fBX-f yf^LT-ettft<, ±fBSglOXhU 
— WZf yXfA £±E^ 2 OX h U-^y ^>X5^A 

ox hu-^ity^x^A^^Jitr^^^wat-rs 

^^^cotp- h ^#-r^x-r ^o— ^o#- h <haft 

20 ft*JW:J;OgI$tl^l©X hlz-y^yXr 
AT^oT, ±IBX-f y^OffiOTR-htam^ 1 ^^ 

i:<tr)aa$n5*xha>t:a-?^e, ±i3x-ry 

Xhy-yit^yXrA^e, ^2 OX hl/-ytf- 
25 ^£^TTa/7&T&oT, ±f3$g2 0X Mz-yit^ 
->X5=*A£, ±IBX-f ^^0±IB^10T : ^X^gg^ 
tf±fB*X h3ytfa-^^$ntl^#- hEWV 
0#-hfca«?+*;M;:J;D»«(U ±ESSlOXh 

u-^^^x^A^^^nr^^^-hfctyo^T 

30 SftT^SzP-hag'H^, ±ESS2 0XhU->?U-;/ 
^XTSAtfttttSftT^Stf— MwSJ9ST£>ftT^£ 
M»g"J^i:ftS^ICAft#iL, -hfB^lOXhU- 
v*y^X^AJC*«SftT^*l6a#Ua.-A««e 
»*HJU ±IB^2 0XhU-^yxX^A^±IB^ 

35 1 OX Mz-^^y^X^AtC^^^ftTl^^^^g 

i~A^i^»ar^pi-tf-f xo»31#u^--a$«»l, 

±ES 1 OX h U-yt^yXfAfiOf-^*, ±13 
X-f y3 L &ftLT±&m2 OX h U-^-fr:/ yXrAi: 
S^jiA^, ±13^ 1 OX h U-^1tyxX^A^b±fB 
40 ^2 OX h U— ^y5>X^A^Ox--^0^#ii^^ 
S7l»Sd^#Ua-A¥fiTffiL, ±f3*Xb 
n>tf^-^^«b±IB^ 1 OX h l/-yf7*yXTAII 

±IBfg20X hU-vityxXT-AJCiSm^tl, fO'J 
45 -HXIi7< bg##*t>fc^-*JWt::±Ea5 2 0X 
h U-y^y-yXfA^t^^TLTt^l^ 
t^ti. ±IB^2 0X HU—^it^xX^AtCctO, ^O 
i^^ntt^f-^l:»lT'J-KX«7< hftBSi 
j&ffrfrft, f^U-HXfi7< hg^^fcr-^^ 
50 Sfc'±ES2 0Xf l^-^1f:/^X^A^O*€f&*# 
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^TbT^t^^C^ ^Of -^#±IB?g 2 OX h 

[»**6] Hf$E 5 fcEKOx-^Stfr^Fffi-Cfco 
T, ±fB!g2 0X M/-^y->XrA39«, ±EX-f y 
^£^LT±f3?g 1 OX h U-> ? it^'>X^A^e>±fB 
ii#iJa-A«H*K*Hll, iE*2(OXM/-i; 

T, ±EX-f ±fE^lC0Xhl/-> ? ^y^X^ 
A^6±E»a2RU3.-A*«*K*aL/ > ±ESS2 0 
X h V-V^7 vXf AKJiEIg 1 OX h i/-^y^> 

-f XOl&S#U:i-A£#I^U ±ESg2 0XhU->> 

^^v^xA^cox-^coSfr^^TUfc^s^* 

T, ±E^< ty^K»«Snfc««WBaSI«39*, ±ESS 
1 OX M/-vit7 f S/X^A^6±fB^S^'J^-Att 

e» i ox h u-zsv^zs^T^zmmztiT^zmm 

U ±f3Jg2 0X h U-v^r/^X^A^Of-^O* 

&*t&o#- h^w-r^x-r y^o— h^iifg 
o*giK£n*SB i ox h u-v^y^x^ 

AT^ot, ±EX-f *y^OflllO^- htMft*^ 
l:J:0S«$ns^h3>ifa-^^b, _hH3X-fy 
mi>TU-K/7-f H!*ftSW-#W4±E* 1 CD 

xXrA^, ±f3X< u/^CD±IBmi ^T-fX^glS 
■otf-Mcaa^^KJiOttttU ±f3*xhn> 

tfa-^^^'J-hV^ h®5R$fe£±ESillOX h 
U-^lty^X^AT^JiHSI^OX h l/-yit7^X 
^AK#J0#*., ±IBB 1 OX h U-yfT'yXf Art 
C0^-^£, ±f3X^u/3 1 £^LT±ES?!2 0X b 
y-tt^yXrACf^M, ±03*x bn>t:^-^ 
6 U - H Xte 7 -T h HjJW** o fc-r- ^ a*«K:±E» 2 
OX h U—iylf y">X^-AfZ$^jX^nTi/^^^[I 
±E8S2 0X hU-ytt7'yXrA[:J:fQ, -^Ofi* 



fc\hKSSl2ox h i/-yi}-y^fA«*aihT^ 

t£^m^\Z\Z, f (Of -?^±ie« 2 OX h Iz-yify 
yXf AKS^&Sitt, ±ieS2 0Xhl/-y^yX 

[ffi^JSl 0] BI**9fcE«Ox-^»ff5ErttT»o 
T. ±«B* 1 ©X h Iz-^H-y^Xr^cKHSSftt^ 
10 S»I#Ua-AO», Ktf^nSOlMX*, ±EX 

tt*fflU ±f3fglOXhl/-^:^>X^AlC«§g£ 

15 Uj-A#ffiT', J:ESl©XH/-yD'yyXfAl: 
*»*nTU5r-JS, ±EX-fyf^LT±B» 
2 ox h u-y-s-ys/x^AKitFfriitre: t *«r«^-r 

20 oT, ±IBI2 OX h Iz-yit^yXrAft ±|3fg2 
OX h U-^ity^X^A^Of-^OS^ji^^T 

1 2 ] w*js i 7S5W#3H 1 1 ofprn^KESc 

[0 0 0 1] 

30 ^7h7-^ TSANj chl^o ) tCgff^X^^ 

£-£-o#rr >rx?gfii:r-?^fTtS*i*R^o 
35 [0 0 0 2] 

[«osi] e0j>t c 2-^yXTAm 

[0 0 0 3] L*>U iifitit *g»o-y--A, Jggfco 
■r>rX*SB f A'^7y71£M^X-f !\?m 
T « ffi £ n £ ffll Afc £ £ 2> S A N ffi * y V & h f y 9 t U o 
45 Tt^S, Cn^Ogf^X-f y^XttA^WilOlBlO* 
31M&»l*JCtt, 77'fWtWffl^6tl5. SAN 

50 {&m&mWT%Z>. £^-ofz&\Z$>Z>. t(Dtz#>, SAN 
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to*, *«1IvX^ACD*§fgtC®LT^£<> SANT'te, # 

tl€>o a«Ett, -tn&©»33rfe&«, SNIA (Storage Ne 
tworking Industry Association) , NSIC (National St 
orage Industry Consortium) fC*5^T#lf^2*lT^ 

So 

[0 0 0 4] *H#W»5,680, 64(Hf Ktot, fg 1 

^v'X^A'vx-^ £l£fT*r£ yXfAS^^JS^ 
BB*£ftT^*i f©*Ett^I5T*§. *Xh, 
^7h7-^, rm^f&CD^-^a^X^AK&b 

^i;«)8«snT^4S i co^-^x h u~ >^>x^a 

^vX^AKSHRSft*. ±IE^2^)T-^XHl/-y 
'/XfAfi, ±IB*X K Xtt±IBx— ^JBa^X-f-A- 

tot *g5ft#JiES2<&X h l/-y->XfAl: 

»tt$nt^§^ fit, ±fsmi<7)^-^xhi/- 

i? >X ^ A ±(0 EcD? 1 — ifi±$£& 2 (DX h U — yyX 
^Alin Xtoi^ 
-^f-yj^f btt/^o llS$Xh, ±E*yh , 7 
-y\ X^±IBx-^^avX^A^±fS^2 0X hi/ 
-^vX^AK:^-;*£g;}c*r<5£, ±fBfg2<D^-^ 
Xhl/-yyXfAH -€-E>x-*#*±IE3S 2 (D"f-9 
Xh^yyXfA, Xli±ESl©XM/->?yXf 

±fBfg2<£>7 :: -^X h l/-yyXrAl:M^nT^tl 

fcU ^0^-^#±ESI2CD'r--*X h U-vv 

X h l/-yyXfA^±IB^ 1 CD^-^X h l/-yyX 
^KSjRfcSefrU ±iB*Xh#to:*rLT, ^co^- 

-yyXfAft ^cd^-^£S#cD~>X^AK:«^>a 

So ±fB!g2c7)^-^X hl/-yyXrA^lfy-T^ 
t^££, ±IBx-^^^7 p X^±IBt : -^7 : --^^X 
*1r>U ±IBm 1 <n"T—$7, V isi/7sTl±<DE<D 

[0 0 0 5] 

[56^** L«fc5 £T*RI8] fcBMflrflFfBS. 680, 640 

•^i^^^n^r- ^^fTvx^A^^cD>5ffi{Cctn 

-> J f>X^A^b-hfBm2 CDx-^X h U-->^>X^A 
[0 0 0 6] L^L, ±E7 f "-^»fTvX7 L A*5«fctX-C- 



<Z)yjffiTto*, ±S2S 2 Of-^X h l/-y yXrAO* 
\m\Z, ±IB^105 ; -^XhU-> ? vXxA^±l2^ 
Xh^^O.IU ±ES2^T-^XM/-^>Xf 
AKgHKU ±Ei 2 ©r-^X h 1/-^ yXfAS:± 

*, t t>±E* 1 ©f-^X h l/-yy^fA*« 

±ffl#*hfrSffl0»snTa>e, ±tBm2(o^-^x 

h U-v vX^A^ifB^X hRtf±fB|gl£>X h 
yyXfAf:8i$tl^^T©P B 1tt, ±fB*X h\$\/0 
10 (Input/Output) ^*€:5gfTf *d * 
fc, ^(BPfl, JifBSgl^-^Xhlz-vvX^A^ 
J3T£±fB*X hiwyj^-ya >«*>-»SWfCf? 
Jh3n*#fia*»*. ^-^^fT^^^nXh^ctOWJ 

[0 0 0 7] ±Ex-^»frS'XxA43<fc£WE'<0 
^ffiTtt, ±fB^lCD^-^Xhl/-^vX7 L A<h±IB 
fg2<£>^-^X hl/-^X^A££g^3£:i£to:, 
^n^f-^XM/-yyXfA^l:, 

[0 0 0 8] ££to:, *BWffFS5, 680, 640*f Kite, SAN 

[0 0 0 9] #5S91<Z)BWto*, SANSatabfcx-^ 
[0 0 10] 

[0 0 11] 5^Xh3>t!a^^^lOf^X^gl 
£^LT±fB*X h3>^-^^U- K/^-f 

m;: hiDch^a^- hma:^ifijo e>nr 

35 *5D. ±IBX-f^^«, «i3#-MD£l&ffl#-HD<!: 

^X^ffi£±fB*X hJ>ea-**«»«3nT^5 
#- hZfctf±E« 1 <Bx>f X^8i*»«$nTt^* 
~h^(0±fBX-f y^©#-MC»ttT5. ±ESB2 
40 05*>f X£3£fite, ±IBX-T 7f^lT, ±gBJgl<7) 

S«i#Ua-AOD-fX) £SXt#lT3 0 *<D«, ±HB 
45 JSM»£, ±!3ffS2GDT^ X^Si^ftaStliX-f y 

?-<D<fs— hictijosTenT^s^a^- hi/Dtifea 
c#joaT^nTt^iia#- MDt±EJB2©7 f ^ x 

50 * glWg^3 t1£ X-f -y ^O^-r- h (CfiJ 0 =1T btlT 
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n*^tfctt*, f CO#-hID«)»«l31SfT^fc«, ± 
E»2<D5VX*8B±fc, ±ESlOf-{X*±©« 

»fTSft*. ±fB*xbri>fcf^-^$, ±tei§2 © 

±te^h3>ei-^e, ±iB£2©^fX£gB 

X^*«*»6±EJB2<05 s -f X^««fcR-^a*n, ± 
fS^2Ox^X^^gtCcfc0^Ox-^tC^fLT^(D^ 

[0 0 1 2] ^^ffiO*^^t-^>5 :: ---^^ff^ffi 

[0 0 1 3] 

BIT. *««l755*JS«5fc*, S 

[0 0 14] GfcKfll] *X h<h^fT 

7cx>f X*KB#ttttSnT<r>*X-f yft, ^fT^fe? 
*X*«B#Stt*ft. ^-fyfeffl^T, #fr7G 
^X*&Brt<E>^-*#, #fT*5*-f X*«Bfc»ff 

£*i& 0 Hot, *^jfifi»jiCcJ:ntf, ^xhch^fTTc^r 

*T*«:»a:©T, ±i£cD*@#fFS?§5, 680, 640^HB8* 

[0 0 16] (1) xXfAM 

ffl $ tl5 3 > tf n - ^ >X A <£>fg 1 <Z>* j^l * 
Sfcft^BT'feS. 2^<D*XM01, WftfCTjXZ 
3£fil03, Ktf»fT5fe7 ? ^X^SB104^ f X-f ^^102 

*XM01, ftfTTGX-f X£7«B103, ^WfT^fVX 

#£SBl04thX-r ^^l02<h^«7T</N^^^;H05 
Bl 03^ e^firSfc-r^ X £ KB 1 * *Tff T £ <h ^ 



[0 0 17] 05fcfc, 7 7^f A*^^^;H05^^5^T^ffl 

05 H^TSOF (Start Of Frame) 501 1, 0 SSt E 
OF (End Of Frame) 505tOR8tCFRAME HEADER 502, DAT 
A FIELD 503£CRC 504 (Cyclic Redundancy Check) ffi 
A^o FRAME HEADER 502tt7 AO»JW«ffl*$*, 
S^fflflT FUXT&£D_1D (Destination ID) 507<hit 

10 if7c7 Kl/XT&£SJD (Source ID) 508, Jl—^J 
>^(DfH«£fT5Rj:TL (Routing Control) 506, 5^— 
^^WjgSS-TTYPE 510, 7l/-A©y-^r>XtI^ 
X^x>^CD©JfP^fr3F_CTL (Frame Control) 511, 
mm 7C £ SfifflJ© >X <D»giJ * 43 Z. ft O SEQ_I D 

15 (SequenceJD) 512, £~>— >Xg(^)7 ACDgc 
•>> hfit£^"f SEQ_CNT (Sequence count) 514, 
7 s — ^^^-^HOfflfflUllffiTftSDF.CTL (Data Field 
Control) 513£^fro 7 7-f/t^t*;H05O7l/- 
AlC^V>TteANSI<£>X3. 230 FC-PH (Fibre Channel Phys 

20 ical and Signaling Interface) Klf¥L^ 0 

[0 0 18] 03te, milZTK^tlZnytlo. — $z/7,7- 

a-^y^fAm 77^'J y^301te— otf)X< y 
^102T«/3cS*lT^£. *XM01, r^X^gli:^ 
25 S^CfiMTSX-r y^l02^3^— h303te, F (Fabri 
c) tf-h<hP*fc£ft3o *XH0I, f^X^gl 

<D*-h302te, N (Node) h £fl¥&£n£. mAlZfik 
-T^K, 7T?0y?40m, «»COX-f y^l02T« 

30 MiE (Expansion) M01 £0#tfft£>. 

[0 0 19] a3©cfc5l:77?U 7^^-O0X^f iy 
^102T«/£<*nT^3«^, ^XMOl^b^r^ 
X^^SM04^^T r -^^ii^*^ci:^tcLTfTt)n 
^.o ^HOltt, h(BID£SJD 508K»<W 

35 U 7U-AOiHff^^#-hID^D_ID 5M\zteML7 

MD£— S-rSF_Port7&>'&. ^fT^^^f X ^ gglO 
4(^N_Port^\7 U-A^iMM"r^> 0 S_1D 508R^D_ID« 
40 *aft&#-hIDT*0. H4H^L^:J:3^, 
7 7 7'U !y i740I^ffia^X< ^^102Tffifife^nTl^ 
hl01^bWT5tx^X^^^104^CO7 :r --^ 

feiH^co^^HLTfT^n^o 3^X KloltilflSffiSK 
^nt^57< >y3M02te, ^X h 1 01 ^ b X -A £g 
45 ffT^>£, DJD 507fC»«SnT^«»3j?- MDSW>< 

F_Port^:}#oTU?^li(7>"C. E_Portrt*6fl!!tf>X-f v^lz 

7 u-A^jgffr^o fit, HDck—a-r* 

F_Po r t ^ » o T S^fTftx X ^ »fi 1 04 
50 $ntt^7<7^. f-cOF_Port^b#f-?5txV X^ 
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mmmmjoTi^yu—A&mm-rz. *xm 

[0 0 2 0] Btf, Hl*#HBbT, ^fT 

moiojit, *ns<&*j£*i»9i-r£. 

[0 0 2 1] (A) X-fy ^102 0«fiE 

[0 0 2 2] X^y^fMWgBllOtt, X'f y 3MO2l*J<0IM 
ffllSfif^fe^TftO, CPU114, *qEU«lW8Rll5, 
U 1 16. RtPfCSPR^^UllTtS^to. 

[o o 2 3] cpuiutt, fomnxm&m^T. &mw 

[0 0 2 4] ^Jf^^^:Ull7«, ^qEUIM»HHl5fcJ: 

[0025] H6tt, #-h*«^-y;ni8co«acey* 

StHT**. 06 (A) te, #-h^#®SfiJ07}K-h 
tMr-^^LT^<9, ^6 (B) tt, ^<£tf-b3) 

Sr^-Tiaa*-MD 601, Rtf«l»S*-HD^t 

\Z, Batf-HDJHCxfrXMOl**, i&s^-Hdjk 
»fT7Gx*X*Sfil03j&*, Sfe3#- HD_4K:*X MOl" 

»f ! f*7 f -<X^3iHl043&^a$n*fca)i:r^o 
[0 0 2 6] ^t"J116tt, ^^U©Jffllfflii5Jci:0 U- 
H/7< h^HWSft*. X-f v=?~UM^uy?u\\§ 

DTCPUl 1 4d**ffi58 ;* U 1 1 7^ b Sfc&Ifi t! ft, * 
V\\S±lZ&M2ftZ> 0 

[0027] #-h«»«ii2tt. ?-$<Dftmt/m 

W7U-i,^^iifI^ID^, X-f y^>yiC!&Rttfl|« 
[0 0 2 8] X-f y^S^-^l II h£ 



2KSgj»;*ns. X^fy^^o.— ;H1H4. FM3BAX11 
3S^LTCPU114i:«ttStlT*5t), CPU114tC«fc 0«d!» 

X-f y^^a— ;Hlltt, h*»W»112rt> 

6x-**§frr*<!:, *<o?-*om.m9i\\)\z'&\,\ 

[0 0 2 9] X-f y^l02fc»asn5®JW&Hl50tt, 
X<!y^l02©#S/^*-*9K5£, *jfe»0J©«*> 

3„ «S££Bi50te, «3rrs#fr$te5V;**S 
gl04i^<7)^fTya^^A^S»$^^/t^o=i^> 

15 [0 0 3 0] HITtt, «a$IBl50ttX-f y^MO 

zuBMi^nt^^^ 022^-r<fc3^, *xm 

01, X-fy 7-102, ^fT7C-r>fX^gBl03, ^ffSfc^ 
X^gBl04, Rtf$y«gB150£LAN (Local Area Netw 
ork) K&jffiU Web*^J;0±IBOK^*fi : 5J;5tc 
20 IsTh^o 

[0031] (b) WffK^j xpmmmj&zfmtt?" 

gBl03£IIMT$fc^X£gBl04£te, ^UiO^D 
25 y7AWWW«li«it^ 0 

[0 0 3 2] ^firTUX^ X ^SSB103«, f^X^»P 
3SB120i:x-<X^3.n-/ M21£€:^tf. 

[0 0 3 3] ^^X^^L-^ M2H4, Hftfl^X* 

Y^^ym^AjX^&o ^necox^ x^ yi 

30 30«-f>^ — 7i- X (I/F) 129 C77<A?7**Jk 

scsi*) tcio^x^ftijfajasi 2 4fc»i«snT 
< 7\zQ<Di$mtfflm2ftu\<\ 

[0 0 3 4] ^X?fHPP$£Bl20te, CPU 122, ^^U 
35 ©J5B88123, hfl!iJfPgl$125, X ^ ffiflffil 24, RZf 

t^Vm&'StXo CPU 122, ^^'J©JfPS5l23, h 
©IfflSBl 25, Rtfr^f X ^ fM»8Bl 24 1 

[0 0 3 5] CPU 122^, fn&©M»«t, tvfom. 

40 /U^ffl^TWPM, J r — &&<D J $>Q9LQ&ftOo CP 

u 122&, x-r u/^io2ig*T^x noi^e»3i«snfc 

^ H^-f yi30tl'j— K • htifrft%5£ft-?Z>. CPU 1 
22«, ttftO-r-fX^ K^-f yi30(CJ:O. iz<*0btt 
45 TViSRAID 0-5O«fi!c*«»L/. *X M01 fCWLTMl 

[0 0 3 6] hMW«125tt, 7r-T/\^^^;H05 

n<to," x-r u/^io2co#- h*jw«ii2Jc:»3iaanT*3 

0. *0«JBttjR-mil»112i:BI»-C**, 
50 [0 0 3 7] >C^U126tt, U*JW»123JC»ttSn 
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X^X^^®^P7 p O^^A128^, CPU I22fcckD*fr 
[0 0 3 8] ±3SO«t3^ f Wttft.'rJ Xt7&Wm<D 
*€:Ul37±K:tt, ^frax^X #^§1030*^ U 126 

[0 0 3 9] H8tt, »fr7-^7 L -^;H43(0«fiE«* 
^to &fty — t?9—Zf)l'UZ\*. JSUa- Atf>#*f80 
1, XD^ h£)#^-802, MiXD^hCOttl^tX 
7^-^X803 

[0 0 4 0] (0 *X M01©«fi£ 
H2te, *^M01O«MSt. *XM01te, CPU 20 
1, *^Uftr$)gl$202, hffjffig&206, ^X^$iJ$P 
35204, K^<y205, Rtf U 2034:** 

tf. 

[0 0 4 1] CPU 201, ^ : 6'J$iJPPgP202, h&jftpa 
206, x 7, ^ ©JfflgB204 £ te^SSAX 207TjglR£ n 
£ 0 CPU 201tt, WffiAX207£ffl^T. ftlbOWS 

[0 0 4 2] #-hSiJ»gB206tt, 7 /t?"**;H05 
^ITX^ y3M02<O#- h«0»ffil 12 t*«Snt* 
0, *©5R-h«!llHIS8l02<i:=i^>H, ^-*«<&^D 

[0 0 4 3] =T4 7.9 H9-f ^205«, 5 s >f X#f|jiJffPgP2 
04^lK$n^-^lx-^-<>^f>X^A208, tf-b©J 
|»S5206*a)/N— H»>xT^*Jffl|-rs^/W^ F^-f A2 
09, ryu^r-va >7 p n^^A210, Wcnb^^ 

[0 0 4 4] ptqEU 203«. ^ U $Wg|5202i:^^n 
Pf^U-T-^ >^^>Xt-A208, 7^X^$iJS*pg|$20 
4, RtfxA-fX F^-f A209, 7yU^-y3//D^ 
^A210*^CPU210fC«tO*ft$n-5I^F, r^^7 F ^ 

-f y205*^»*a$n, ^ ; & i J 203±tc^^^n'5 o 
[0045] (2) 7"-?mmm<Dyn- 

T£o &*5, *X M01<h^?T^>f X^i£Bl03£te, 

gEKx-r u/3M02K««3nT^£fc<z>£*r£. 

[0 0 4 6] (A) ^fT^X-fX^^^^X-f y^fcS 
&c (901) 



jXtmWl 03ft traff&x * X * SB 1 04**8^ $ tlT 

[0 0 4 7] xt^U-^te, »fr*5VX*»t 

05 ^X^Bl04<£>7tf- MDKte, H^fflSnTViS* 
- F IDfiJW<0#- F IDT»ntf £ Oct 5 F ID£tt 

10 ^AfttfJ;^. **««-Ctt, ±a?0<fc3^, »fr*^ 

[0 0 4 8] ^fT5fe^X^gei04t3«iJDaT6^lfc 

OilJp-HDJittSaSOT, COB^&Ttt, *X 
15 FlOltt, &ff9c?4 Z>2mWlQ4\ZT?±X-TZ>Zt\Z 

[0 0 4 9] (B) »fT7CX^^^*«©«*««*» 
ftfc'TJ 7.?mW\ZAJ3 (902) 

gl04^O^T7 p n^^A142^eS)$i±^ o jgft<*nfc 
^fT7 P D^^A142^, £lT, WtJTL^J XZmWmfr 
6«*««127*Bc»r* (902) . 
[0 0 5 0] H7KlS"rJ:5K:. *dcfiMR127tt, #fr7G 
25 #-MD 702, World wide Name 703 , 7 7-f A«tl 
$8704, SCSI«fifc««705£$tJ. 

[0 0 5 1] 7r-f A«IJSK«ffi704tt, PLOGI^Wn— F 
706£PRLI^< D — K707t**tf. PRLI^-f n— F707 
^, 77-f A^*JL'CDN_Porl Login (PLOGI) (DWJZ 
30 ^O^O^tl^^iltl— tfX • A^*-^708, 

£709, y-K*7io, Rtf^x • U— h*X • rtv* — 
^7ii£^fr„ ^51it-t:x • n?*— ^708lCte, 77 
a? 1 * *;ke>a- x 3 >«ffi^K A^ ^ 

35 MSftWSSSnT^S. ^7X-^-t'7'A'7 
^-^711«, ^^XOIt^-Mf^, X_lD(OHfiJ^, A 

IT«, ±^C0ANSICDX3. 230 FC-PHlZf¥L < IBK^tlT 
^S. PRLI^-f D— K707«, It— t*X • A^* — 5^712 
40 ^^tf. 

[0 0 5 2] SCSI*fiKfl»«705tt, INQUIRY 71 3, 

r^X3*^ h * h • /\°^^-^714, -fe>X 

X— ^715, ft^- K • -trU^ h • A^* — ^716£^- 
INQUIRY^— ^713tot, SCSIiSEcO^-f 7\ ^>^*I 
45 D, hlD^^r^-To 9 << X 3 ^ ^7 h • U 3 * £ 

h • /t^^ — ^714tct, «3tt©*fl=&*T, -tr>X7 =r - 

/t^^-^7i6f4/ scsi«no«i!WflWt, setg(«^± 

50- Ox-^^iC, X5-U*AU<73#ffi^=Tm l/07 s D 
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^!5*fT'5t>OT*S. INQUlRYx-^lS^-K • -fe 

03W<B#U£A» f ft#U9A©tMX (^n 7 ^t) 
:7 7^A*^*Jl/105±£>SCSl<Z) 
Sa^^D hnjUKPLTte, ANSICDX3.269 Fibre Cha 
nnelProtocol for SCSIfci¥bl>. 
[0 0 5 3] «rii«ai27tt±E<Dcfc5^il?¥<0 7r-f 

Ail-?** «*«10, A*tt. XttHTTPK 

[0 0 5 4] #fr£x>f X££Bl04<D^fr7n^Al 
42tt, ^fT^T r ^X^ggl04^0^1f$gl27COA^, 
-Tftto-S, ^fT7E^1t«138C0A^^7-r^<h, * 

[0 0 5 5] (0 tf-hEJSJ&g (903) 

x-r y^io2£>x-r y^ttw^py^Aiio^ ^^Mfti 
[0056] #-h«j««i3i©»JB*, miovyu-?- 

[0 0 5 7] mWizmZ\Z^l,fc£v\Z, 777Uy>3 
01**— ^(&X< y 3M02T«/S£ft*«£lCC>^Tfft9J 

[0 0 5 8] if, X<^102CDX< yT-mmzfatf 

Mffl^ttB^fc^X MOKB^VWX M'209te, 

^U 203±tc4^ — f>^T>5 (1001) . 

[0 0 5 9] ^fT7CX^X^g^l03^\COI/0^f?lh$n 
<5<h, t/HX F^-f /\*209te, X< >>^102fC^f LTI/ 

$tl5WI^L^, X-f y^l02OX-T 7flfflyo 
^All9te, £*X M01^£^CD3I&£§tttttt£ 

D 602<h<£;ttJSW^£^H'f 3 (1002) . 

hWdET— y;ni8tt, H6 (B) <D&v\zW2i&?iz>. 

20l3«Tttll^6H2nc*-rtt»fcS{bTSCt>a:-6. 
[0 0 6 0] K«, X-f y*M02<O#— heumsBi I2tt. 

5d<h»CJ:0, SJD 5082feC/D_lD 507£J#{^L, > 



U-A£)SJD 508JC*fJC&"t*Sil3g/R— HD 601#^sg£ 
ft, -t(0:7U-A<DSJD 508te, ^©&ai<*ftfc»g# 
— h ID 60nc»JST£«3#-MD 602Kl^g|£ft£. 
I^K, 7U~Ai^fP#te, :7U-A<ODJD 507<h*NS 
05 -T^^a/K— MD 601^^^ft, *e>D_ID 507«, 

RC 504ttffl-»bitSftS. K±CDMS^J:0, Wfritf 
4X?giWm\z$i?2>yu-&\t, -t^T&ftftT-i 
10 x^SBi04t;:i£fB2ft£o Wtf^^x^mmx 
04^e>Sm^ftfc^l/-A^, *XH0lA^it »ff 

7cx^x^^eio3^e>sifi$ft^:<fc'5tcm^.^- x-r 
y? i io2wco#-h«i«a, #xMoi©i/o*?iirr 

S. (1003) BMKSsL&cfcil;:, 7T?Vy?4 

15 01*«ffi»<DX-f u/9 L 102T«fie$ftS*^^t?^TK?8 

[0 0 6 1] *-T, VX^£&£X-T y?M02 (77^ 
X-fy? 1 ) ^JfiWTtt^fr*-?^ Xi7S« 

104^S»»a*ftTl^X-f !y^!02^, VX*X-f y 

20 ^<h&£o 

[0 0 6 2] 7X^X-f 7fOX^f yfi»^^7A 
119tt, ^fT7C^X^»B103$:^fflUTV^^Xh 
101, R^^ryUy^401^^*TX^X<^^«^O± 
X<^^102fC, 3p-h«BI*BI*fiT*g&a«lT*. 

25 ^<£M»£^OTXofc*X hlOlCO^-fX A209 
tfif?5«HIW:, l/0©f?±^7£^x*x^ u/^Kilfcl 

[0 0 6 3] TX^X-f7f©X< 7^lfflyD^7A 

30 ii8«, ^*x Moi36^^attft$it#ttfc«. #- 

h«^^-y;U118CD^ff7t:^^X^ggl03cOi^^*-- 
h ID601 t«l#-MD 6O2£<0#JSH«<h, ^ff*^ 
^X^ggl04CO^S#- h ID 601£<I*31#— HD 602 

35 ^tt^^X-f y^l02lca«t"^. ^j^^y^H 

40 ^401|*!<E>±X< y7-\02<D#- hW»^frtoftfc«. ^ 
X M01CDI/04Sffi-r^. 
[0 0 6 4] (D) T-*Wftmm (904) 

45 

[0 0 6 5] *-T, »ff7ntf7&\42\*. Wuyt'r 
50 ^ ^H43CO»J«ffc*fT'5 (HOD . 
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[0 0 6 6] »fr^-rX^SBl04±<Z>»ff^ r D^^ 
A142tt, *X MOI^SOI/OB^caWffiSft^xy*?- 
£ (1102) . 

[0 0 6 7] *XM01*SOI/OB*3^*EVi»^4 f » 

-r- 7;n43£fflv>T, ^^^t^^x-^coz kux 

Srgffl-r* (1103) „ 
[0 0 6 8] »fT7CX>TX^SB103cO^tta3RUi«- 
AKfcfLT, sKUi— A*#8O10/h£t>JH#>&'r--j' 

^80I<^)«BJC^ff7 Hl/X^^To ^frZ KUX<Z) 

802<&#JB£ttS«fc3KJS3n*. #fr:/n^A142 

5*— ^£#frT£IK, *©XOy h#^C0X^— ^X80 
3& T^ff^J ^S-TS (1104) o 

[0 0 6 9] #K»fT:/n$^A142tt, hffiffiS&l 
25&fflViT^fT7CXYX^gBl03^XD ! y hOtMX 

©u-H»*e«fTb. Ka-rs-r-^sBis-rs (n 

05) . 

[0 0 7 0] #ft7u{f7l*\42\*, »fT7C7WX*£l 
■103^6#fc'7 f -^«:»ff5fe5 f -< X?1£@104<D#JET 
*#U3.-"A^x^X^»J»SBl24&flefflUl/F I40£;fr 
L^W X£ H5-f :/141^«*&tf (1106) o 

[0 0 7 1 ] x^XS? K^<:7l41'V7 ? -*£*£i^ 

-fWff&nrtis, $i7iTt^^i^xD7h#^ 

^>^'J/>ht5 (1107) o 

[0 0 7 2] ±#«Ji-Al:Bf5»W»7LT^5 
»^ttt»ff«iaSI*T-r* (1108) . 

[0 0 7 3] IfclC^X M01*^OI/0S*^»ofc«^ 

^^^Tift^-rs. *x Moia>s<Bi/oK##***«d 

Kte, ^fryo^^Al42«U- Fj&^-f (1 
109) e 

[0 0 7 4] »fryn^^A142«^n^U-K<0« 
-S, »ff l 7-^-r-yjH43Sr#8BL, JMSx-**** 
fT«r***£ 5^IB^£> (1110) o 

[0 0 7 5] »fT^ r D^^A142«, &?}ffi?>.(Dm&\Z 
te, »fTft5^X*3£«104[*|<Bx^X£ h'.^<yi41^ 
£St^{iiU *X hlOKCiliire (1113,1112) . 

[0076] *x Moia>e^#anfcx-*#»ffR 

»ff:/ni^A142te#- KiHflMBl 
25£ffll^T; X-f y^l02jSST»fr7C^-< X^SH103 



D^A142te, »ff7CX^X^«B103^6«»b&7 f 

Sl04(DMJfcT£tf Un.— A^Or-?Sffiiti (1 
05 111, 1112) . 

[0 0 7 7] t^X^ H7^^141^S»r-^*»S 

&A,fc*«, BEx-^*»tr7-^?-y*I43K:»» 

U Xf- *X803S»frW*£U 

3i£;f&*_& (1108) o 
10 [0 0 7 8] *X Moia*e<D^-Y 

fcfc^KO^TKWTS. ^fT7 p n^^A142«, *X 

MOlJ^S^-f hB^JcH-rs^-^SSWffiS (111 

4) o 

[0 0 7 9] W:, »fr:/n^A142tt, hfffffll 
15 8Rl25*ffl^T. X^f ty5M02lSffiT, »fT7C7VX£K 
B103^*X M0l7^£Og;£^— ^^tr^Xny t> 

tr^n^^A142^fT^^t#^n/t5 :r -^^^X hi 
01^^SttSlofe'r-^Sr±*€rb«fb^XD!y hf- 
20 ^fT5t^X^gl04fiCD*XM01 
«*»*Ufc#Ui-Afc»bT«*a**fT5 (111 

5) o 

[0 0 8 0] S£&*#»7LfcS, ^frr/n^AH 
2«»fT7-£5 L -:/;!/143^KXn-/ h^Iib, Xf 
25 -^X803£ TO^^J iL, *X MOl^CD^-f h 

B*^wr-5«ia&jK^.s (1107) . 

[0 0 8 1] (E) m^Ttf^ X?mW<DtyQ$$ls (90 
5) 

30 SBl03*X-f ty^SWDBIL, ^ffll«7t^ 
(905) . 

[0 0 8 2] £t±, HfiWl^y^fABSStfr-^ 
35 B103(O*fiE««^»fr*'r-<X^i£Kl04lCA*$tlT 

x^^gchor»ic7)^^^^os^L, ^fVx^gi 

£*X hStX»Ra^X^fc«3tt"r-5t^3fP3)ltt i » 
40 SfctXDT, 5^X H^bCOl/OH^^f^lh^tl^PtrBl 
tt, *H**I^5,680.640^tC^^$n^>^— ZWUis 
XfASW^SCiiiT*^ h^e>OI/0«**<ff 

[0 0 8 3] [SIJfi«2] #.5?J6Mte, HJfiffl 1 tfKfl 

50 mtmtt?* xzmwtz:. o^-^x-x 
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1*7 T-f /t^V^XttSCSI) tliSST^^T, * 

wum^y^-y^-^m^^^i^^o ba> 

b, *^ht»S^x-fX^««t©MO»«S«J0* 
b, ^t^t^T X^£e@£*X h&^fTTC^ ^ 

[0 0 8 4] JBTF, B12*JBHT, ***B«l*»Wr 
[0 0 8 5] H12tt. *mm?~$Wu^^KK($ 

[0 0 8 6] J^T, ^JfiflflKfettS^-^^fffflffl^ 
L&JI««l©t>(Z>tH«T*-5. fib, *HjSfifiajTtt 

«1238fcJ;g, »fT7C'r-<X^SK1203rt<^||31T 

[0 0 8 7] HlKDX^u/^llOS, 1113, &tflll5T 

*&mfr&/ufz 9 b^b, #*Jfi0»JTWt, »firyP^7 
A1231te, »fT7C«l^«*1238«C^^n«>ffiffl«:fflti 
T, »ff^X^X^^gI203^bSc^ai-r^^^-^CO 
^317 KU^*»WT*, *-b 

T, ^fTyn^Amite, I/F1240£ffl^T f ^ttb 
^17 KUXfC^-r^^fTTC^^ X^|£§ 1203(7)^ 
>fX^ K7<^1230JC*fbT, aSU-HS^^fT 
b. SKx-^£iRf#T*. -coch^, SKx-^© 
fTTC-r X ^7g^l 203<Z)*£gt<£>7 : -V X ^ H ^ -f 7*1 230CI 

[0 0 8 8] *^ffi0tjT^, WKTL^J 7s?mm\20Zt 
Wufcr<< X ^7 l£© 1 204 £ SriUSK > ^ X x - X T»« 

b, x-r ^^i 202*^$*r t -e-cex >^-7i-xe 

-^frSfrSCifc^TS*. Sit, **Jffi«Ox-^ 
StfTteX-f tv3M202£:ft;*&^<7)T\ X-f y^GHJ y — 

^1202W«lS$tlTV^©«, **ha*2#, t^X^ 



xh<tffi^^x^sgp H i^-^te2lfw#jDST^c: 

[0089] mm&m *mmm-e\t, wn^u?? 
wickntf, 7>?mm\z&ft7n?7&&mzitz> 

10 jMWfcuOT, fW^^yo^7A^ttl^ 
X S> git* ^WfrTlTj X * e cD^-^^ff^pJ 

[0 0 9 0] 013£fflv>T, *^S60«on>fcfi-^>/ 

xfA<o*fiKSRW«. fib, mKDmf&mmtmm 

[0091] x-r^^i 302^0^^^ 

i3i7fc, x-r y^i302o«BOWK:*ajax-f y^ww 

^D^^A1319, »fTffi3£fT3#fr:/n^A1342 

20 -y;n3i8, »ff7c*fii6fflr«i327. mswtiv-ZT— 

1304|*]<7);*^:U 1337^^^^X^^MS'Jt5pyD^^A13 

25 [0 0 9 2] mu\Z, #-b<Dffif&&^T#-hffil&y L 
— ^;H318<7)i«Scfisj-C**. h$f/&^— y;n3i8 

^sw^^-MD^-r^3i#-hiD 1401. 
mte#-h\i)&7jk-?®m#^h\i) 1402, 

«|g^^"rX^-^X1403t^tfp 
30 [0 0 9 3] WZ, m\5<D7n — 3 L Jr—h&m^T, # 

© x - * »nsn m & rat * - 

[0 0 9 4] ^Ix-^te. ^fT^T-VX^^®1304^ 
X<^^1302(C^T§ (1501) . ilCDX^^y^, @ 
9(0Xt7 ^901 tl^Tfe*. 
35 [0 0 9 5] X-f •y^-1 302<7)^fT7 P n^^A1342 

tt, WfTTt? 4 X ^ gf 1 303rt> 327 
-6 (1502) o «!«««I327ttH7C*-rt)<Oi:HI«T» 
§0 

[0 0 9 6] ^?T7C'T-VX^S@l303(7)^1t^l327^ 
40 X-f >y5 L 1 302^A^^tl^^, X-f y =f-\ 302OX-T y 
*Wpypy^A13l9tt3R- heOSH®31^B8J&-r«> (150 
3) o 

[0 0 9 7] *^Jfi0»J<O#- h^JSJfflafC^^Tfe, * 

45 -^1318O^fT^VX^^®1303C0^SI#--hID 1 
401^^31*- h ID 1402i:CO^P^^<h, Wfr^^Ts 
^3£Sl304^)iS»a7l?— MD1401«hi»31#— h ID 1402ch 
©Jt«;«l«*«M"r*. b^b, bWW 

50 Ttt, X-f u/^1302COX-1' y^»J9pyD^7AI3I9J4, 
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03O#— HDOX^-^X1403£ r^fTEpj ^-rs. * 
-h«ric'f— ^HSISOX?- ^X1403*« r^fr^J o 

£tvf, X^y^l302O#fT:/n^A133n;:jK;5ft 
£<> ^£9, ^fifTCX-f X^«Hl303^O7^"feXttX 
-f^^l302O^fT7 p U^^A1331^ff 
[0 0 9 8] 7 7yU^^«©X^f ^1302fcJ;O 

XhOI/0*ih#&f£, VX^M^f©^ lyfMII 
7D2^A1319tt, #- h*fiKT— ^;H318fc*5^S» 
ff 7C7^ X £7 £B 1 303 O h I DO X <r— ^ X 1 403 £ 

X1403# r^fr^j O^ MOISTS t7U- Ate, 2* 
J&T3tf~M3taMm£*Vf, X-f y^l302O»fT^a 
y5A1331fc«;£ft*. 77^U7^«W7f 

i302T«dcsnTi^»^^tt, '>a<tt)7x^ 

y^t&SX-f ^1302lC#frS«/£W«1327, SfT«7 
-^r- ^;H343, S:^ff7 p a^^A1342^tt$tl 

[0 0 9 9] sR-h«J*ffla^»7bfc«, 
%m*'i70 0 X-f y^ 1 1302O»fT7 r D^^A1342 

tt f ^fT7C^^X^^Sl303±tCfilfijc^nTl'^^S^ 

y;H3320SJS9ft:^fTPo KSOfflStt, gtfrflcTMX 
££fio»?*:/n^ATtt&<, X'fynmo&ft 

[0 100] ■7 f -^»fTffl ; 31^»Tb/!:«, X<y^l3 

02ox-r^^s-ijayp^^Ai3i9^, ^-hei^T—y 

;H318O»fTit7 f ><X^Siai304OX^— ^x* ra 

^S-TS(1505). ^U-^^fTTC-r^X^Jg 
Bl303*X>f!y^l 3023&^^t)»L, #ff#UI£^7ir 
* (1506) o 

[0 10 1] [HJgfi»j4] #^ffi04O«PiKte, X-f 

a >*T«fiK$ns-7-f ^u-^±-c»fTyD^^A^ 

♦Hie, Wft9c74 7.2mW\ZWftZfutr7l±%:fttzi±Z> 
&X#f ft </>OT, f^p^yn^7A^^^f>r 
X^SHTfc»fT7cx>rx^l$H^^o^-^»fT^ 

X<^^±TW?yn^^A^^fT$i±^^cOT\ X< 

[0 10 2] E!16£flH>T, *3IJ^0ijCO=i>t:^L-^>' 

x^Ao$/&£i£Bj-r>5 0 mu ^io«fiKs* trass 
[0103] &mm&mz, mmrz^viz-?^ 



1fi&Z>o Sff5fc^X^^1304ftO*^Ul337Kta^ 

**«WTtt. X<^^1602fC, StfT^a^^At. ^ 

[0 10 4] 017te, V-f^U— $M6O6O«J5K0U£tS 
10 T 0 ^^U—^1606teCPU 1701, *^UfW«8Bl702, 
h*fJ|0|ffll7O6, x>fXi7ftHWSBl704, f^^H7 
-fyi705, ^ : EUl703^ o CPU 1701 1, ^USflffll 
S&1702, *~h*JfPg|5l706, X£fr^X£SJWffil704£ 
ttrtSSAX1707Tg«$n, CPU \70m&ffl'fflffi£<Dffl 
15 TttWMB, ^-^O^0^0^fT3 o 7p-hlftlW88l7 
06«, 7 t< /^^*;H605^<t 0X< y^l602O#— 
h©jfpgpi612t}g^$n, X-Y^^1602tn*7>K, 5* 

sR— htPftf, X<!y^l602ffl!lOsR-h^F#-htP¥ 
20 x>f X^ K^<^1705«'r^X^©J»Pg8l704tS3a 

CPU 1701*^60 U— H • hO»**SW#W 
£<> T^fX^ ^1705tCttV-<^U— ^1606KlifcS 

^ya^7AWi^tiT^D, ^fTyn^^A1731R 
Os Kyn^^Ao^fTS${3^||^^fT7--^^-7 r ;u 
25 1732«#*&iWrr5. 1 703tt>c q& U SUIBfiBl 702 i:St 

»fr yn^^A17310HfT»S^^K7 p n^^A 

^H^-Y^nos^b^^u i703±(cSt^ai^n^c 
[0105] *mmm<DT-?mmM<D7n- 

30 --^fr/Bx-r y^mnzmm-? So coP?nti, »ff 

5tex>f X^j£Bl604O#— MDteX-Y ^I6020F_Port 

SBi604«*x M60i^6ttBBHSti&ii. :oxf7 
yte, 09TittWLfcX^^y9O!traj3lT»S. 
35 [0 10 6] ^Ctl, v-f^U-^I606O»fTyn^^A 
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*B»W5680640^<Bx-*#fT;&i* ftffl 
^Xhn>tf^-^^*fLT, Wax* x*«Bft 
35 \Bt4 XZmWLLXR'&M'tZZ.tltZXt?, «i± 

awtt, ol— tffc^LT^iawe, t&^san© 
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-. X5rAte, *XMMWL Ay*X>FiUML «»<B 

imniftf^-r^x-f yftTMfiiEsns. *x h» 

45 S«ttA 7^1/ KfUHi*^ LTftBi«B*^>'X 
. ■T-Aicy^-trx-r^^, /ty^x>r i H-»«tt, ^xh 
L T 1 O ^ L^g^c co&mmu 7 << X ^7 SB 
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[0 0 10] *X h UW^l/-f^>^>XfAl 
y3>12^ll:^XMl(Z)CPU, ^^EU±7? 

*X h l£t^fctt»©*X hn^tTi — ^^oa^ai 

>kf;L-*£LT*Xh 1<D**E*LT^S. IBEttt 
|£g1ty>'X7 : *A2teTVX£ 2 1, 3>ho-72 
2, 0^7i-X2 3^«m tVX^2 
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05 x.^t>(^^-r^o u0T^fX^(Dui:^fiif^ 
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^LT, ^rX£ 2 1 CDLBAO&SWiLBAl KT^-feX 
U SSH>^7x-X3 3, #-h4 1d^lt 
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OtP— HDtLUNttjEffc-e-^ *X b 1 «H^I:7^t 
30 XLTlvSf^X^^feotCtOBiBtt^K 

SfElftSIBlt^vX^A 2 (Z^-^fT 2 4 \Z~D^ 
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(54) Data migration method using storage area network 



(57) The invention relates to a method of migrating 
data, wherein a new disk system is connected to a 
switch that has been already connected to a host (1 01) 
and old disk system (103). At that time, the new disk 
system is assigned in advance a port ID of the same 
value as the port ID that has been assigned to the F_Port 
of the switch, so that the new disk system will not be 
recognized from host (101 ). The new disk system read 
the configuration information of the old disk system. 
Then, in the switch, physical port ID (602) of old disk 
system (1 03) and physical port ID (602) of new disk sys- 
tem (104) are exchanged. The new disk system con- 
structs volumes corresponding to the logical volume 
numbers and sizes of those volumes in the old disk sys- 
tem, and stores data of the old disk system in the cor- 
responding volumes. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a method of 
additionally attaching a new disk system (migration des- 
tination disk system) to a storage area network (hereaf- 
ter referred to as SAN) and migrating data from an old 
disk system (migration source disk system), which is al- 
ready connected to the SAN, to that new disk system 
and a device thereof. 

DESCRIPTION OF RELATED ART 

[0002] Conventional computer systems are config- 
ured with a plurality of servers connected by a network 
such as a LAN and disk units are directly connected to 
each computer. The data inside each disk unit was man- 
aged by the directly connected server. In other words, 
data was managed in a distributed condition. 
[0003] However, the SAN which adopts a configura- 
tion in which a plurality of servers, a plurality of disk 
units, backup units, etc. are connected by a switch or 
hub has recently become a hot topic. Fiber channels are 
used to physically connect these units to a switch or hub. 
The advantages of configuring a system using a SAN 
are superior scalability and the realization of reduced 
management cost since unified management can be 
performed by integrating data distributed over a plurality 
of disk units. Consequently, a SAN is well suited to a 
large-scale system. Because many resources are inter- 
connected with a SAN, the management of these re- 
sources is an important topic. The management of a log- 
ical volume (such as backup), as the management of a 
disk unit, is one example of that. At present, these man- 
agement methods are being studied by the SNIA (Stor- 
age Networking Industry Association) and NSIC (Na- 
tional Storage Industry Consortium). 
[0004] On the other hand, US patent no. 5,680,640 
discloses a system and method of migrating data from 
a first data storage system to a second data storage sys- 
tem. A summary of that is as follows. A first data storage 
system already connected to a host, network or other 
data processing system is detached from the aforemen- 
tioned host and connected to a second data storage sys- 
tem. The aforementioned second data storage system 
is connected to the aforementioned host or aforemen- 
tioned data processing system. The aforementioned 
second data storage system contains a data map or da- 
ta table that indicates which data element is stored in 
the aforementioned second storage system and which 
data in the aforementioned first data storage system has 
been copied to the aforementioned second storage sys- 
tem. When the aforementioned host, aforementioned 
network or aforementioned data processing system is- 
sues a request for data to the aforementioned second 



storage system, the aforementioned second data stor- 
age system judges whether that data has been stored 
in the aforementioned second data storage system or 
in the aforementioned first storage system. If the data 

5 has been stored in the aforementioned second data 
storage system, that data can be used by the host, etc. 
If the data is not stored in the aforementioned second 
data storage system, the aforementioned second data 
storage system issues a request to the aforementioned 

10 first data storage system, and that data can be used by 
the aforementioned host, etc. Then, the aforementioned 
second data storage system writes that data to its own 
system and updates the aforementioned data map or 
aforementioned data table. When the aforementioned 

15 second data storage system is not busy, it scans the 
aforementioned data map or aforementioned data table, 
determines which data of the aforementioned first data 
storage system has not yet been copied into its own sys- 
tem, and executes the copying of that data and updating 

20 of the aforementioned data map or aforementioned data 
table. 

SUMMARY OF THE INVENTION 

25 [0005] According to the data migration system and 
method disclosed in US patent no. 5,680,640, inde- 
pendent from the aforementioned host, it is possible to 
execute data migration from the aforementioned first da- 
ta storage system to the aforementioned second data 

30 storage system. 

[0006] However, in the aforementioned data migra- 
tion system and method, when the aforementioned sec- 
ond data storage system is utilized, the procedure of de- 
taching the aforementioned first data storage system 

35 from the aforementioned host, connecting it to the afore- 
mentioned second data storage system, and connecting 
the aforementioned second data storage system to the 
aforementioned host is necessary. Consequently, at 
least during the interval beginning when the aforemen- 

40 tioned first data storage system is detached from the 
aforementioned host until the aforementioned second 
data storage system is connected to the aforementioned 
host and the aforementioned first storage system, the 
aforementioned host cannot issue I/O (Input/Output) re- 

45 quests. In addition, during that interval it is necessary to 
temporarily suspend applications or other programs on 
the aforementioned host that use the aforementioned 
first data storage system. To further suppress costs as- 
sociated with data migration, it is necessary to further 

so reduce the time when I/O requests cannot be issued and 
the time when applications are suspended. 
[0007] In addition, in the aforementioned data migra- 
tion system and method, to connect the aforementioned 
first data storage system to the aforementioned second 

55 data storage system, a channel must be newly provided 
to each data storage system. 

[0008] Further, in US patent no. 5,680,640, a data mi- 
gration system and method in a SAN environment are 
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not disclosed. 

[0009] The object of the present invention is to provide 
data migration systems and methods that are well suited 
to a SAN environment. 

[001 0] An overview of the typical data migration of the 
present invention is as follows. A host computer and first 
disk unit are each connected by means of a communi- 
cation channel to a switch port, and it is assumed that 
the aforementioned first disk unit receives read/write re- 
quests from the aforementioned host computer via the 
aforementioned switch. Each port of the aforemen- 
tioned switch is assigned a physical port ID and a logical 
port ID. The aforementioned switch is provided with a 
table that maintains the correspondence relation be- 
tween the physical port ID and the logical port ID. The 
second disk unit is connected to a port of the aforemen- 
tioned switch that is different from the port connected to 
the aforementioned host computer and the port con- 
nected to the aforementioned first disk unit. Via the 
aforementioned switch, the aforementioned second 
disk unit obtains configuration information (the number 
of logical volumes and size of each logical volume, for 
example) of the aforementioned first disk unit. Then, the 
correspondence relation between the physical port ID 
and the logical port ID assigned to the port of the switch 
connected to the aforementioned first disk unit is ex- 
changed with the correspondence relation between the 
physical port ID and the logical port ID assigned to the 
port of the switch connected to the aforementioned sec- 
ond disk unit. Concretely, the logical port ID assigned to 
the port of the switch connected to the aforementioned 
first disk unit and the logical port ID assigned to the port 
of the switch connected to the aforementioned second 
disk unit are exchanged. Consequently, even if the host 
computer attempts to access the aforementioned first 
disk unit, in actuality, the aforementioned second disk 
unit will be accessed. After this port ID switching process 
is performed, the aforementioned second disk unit is 
configured with the logical volume that corresponds to 
the configuration information of the aforementioned first 
disk, and data in the aforementioned first disk unit is mi- 
grated to the aforementioned second disk unit. If there 
is a read or write request from the aforementioned host 
computer for data already migrated to the aforemen- 
tioned second disk unit, that processing is performed for 
that data by the aforementioned second disk unit. If 
there is a read or write request from the aforementioned 
host computer for data that has not yet migrated to the 
aforementioned second disk unit, that data is read from 
the aforementioned first disk unit into the aforemen- 
tioned second disk unit and the processing is performed 
for that data by the aforementioned second disk unit. 
[001 1] Other data migration methods provided by this 
application are clarified with the preferred embodiments 
of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a diagram that describes the config- 
uration of the computer system in the first preferred em- 
5 bodiment of the present invention. 

[0013] FIG. 2 is a diagram that describes the config- 
uration of the host. 

[0014] FIG. 3 is a diagram that describes the fabric 
configured with one switch. 
io [0015] FIG. 4 is a diagram that describes the fabric 
configured with a plurality of switches. 
[001 6] FIG. 5 is a diagram that describes the frame of 
the fiber channel. 

[0017] FIG. 6 indicate an example configuration of the 
15 port configuration table of the present invention: FIG. 6 
(A) indicates an example configuration of the port con- 
figuration before port switching and FIG. 6 (B) indicates 
an example configuration of the port configuration after 
port switching. 

[0018] FIG. 7 indicates an example configuration of 
the old configuration information of the present inven- 
tion. 

[0019] FIG. 8 indicates an example structure of the 
migration worktable of the present invention. 
[0020] FIG. 9 is a flowchart of the data migration pro- 
cedure of the present invention. 

[0021] FIG. 10 is a flowchart of the port switching pro- 
cedure of the present invention. 

[0022] FIG. 11 is a flowchart of the data migration pro- 
cedure of the present invention. 

[0023] FIG. 1 2 is a diagram that describes the config- 
uration of the computer system in the second preferred 
embodiment of the present invention. 
[0024] FIG. 1 3 is a diagram that describes the config- 
uration of the computer system in the third preferred em- 
bodiment of the present invention. 
[0025] FIG. 14 indicates an example configuration of 
the port configuration table of the third preferred embod- 
iment of the present invention. 

[0026] FIG . 1 5 indicates a flowchart of the data migra- 
tion procedure of the third preferred embodiment of the 
present invention. 

[0027] FIG. 1 6 is a diagram that describes the config- 
uration of the computer system in the fourth preferred 
embodiment of the present invention. 
[0028] FIG. 17 indicates an example configuration of 
the migrator of the present invention. 
[0029] FIG. 1 8 is a diagram that describes the config- 
uration of the computer system in the fifth preferred em- 
bodiment of the present invention. 
[0030] FIG. 1 9 is a diagram that describes the config- 
uration of the host in the fifth preferred embodiment of 
the present invention. 

[0031] FIG. 20 is a diagram that describes the corre- 
spondence between the physical port ID and logical port 
ID assigned to each port prior to the port switching pro- 
cedure of the present invention. 

[0032] FIG. 21 is a diagram that describes the corre- 
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spondence between the physical port ID and logical port 
ID assigned to each port after the port switching proce- 
dure of the present invention. 

[0033] FIG. 22 is an example configuration of the case 
where the management station of the present invention 
is connected to a LAN. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Below, preferred embodiments 1 through 5 
propose data migration methods and devices, well suit- 
ed to a SAN environment. 

Preferred Embodiment 1 

[0035] In the present preferred embodiment, a new 
disk system is connected to a switch that is already con- 
nected to a host and an old disk system, and using that 
switch, data on the old disk system is migrated to the 
new disk system. Therefore, because with the present 
preferred embodiment, there is no need to perform the 
task of detaching the connection between the host and 
old disk system and connecting a new disk system to 
the host and old disk system, and it is only required to 
connect a new disk system to the switch, compared to 
the data migration system and method disclosed in the 
aforementioned US patent no. 5,680,640, the work of 
adding a new disk system is reduced. Thus, the costs 
associated with data migration can also be suppressed. 
In addition, since it is unnecessary to provide a dedicat- 
ed channel for data migration with the present preferred 
embodiment, hardware costs can also be reduced. 
[0036] Below, the present preferred embodiment will 
be described using FIG. 1 through FIG. 10. 

(1) System Configuration 

[0037] FIG. 1 is a diagram that describes the first pre- 
ferred embodiment of a computer system to which the 
data migration system and method of the present inven- 
tion is applied. Two hosts 101 , old disk system 103 and 
new disk system 104 are connected with switch 102, 
and these form a SAN. Hosts 101 , old disk system 1 03 
and new disk system 104 are connected to switch 1 02 
with fiber channel 105. Since the present invention per- 
forms data migration from old disk system 103 to new 
disk system 104, there is no limitation on the number of 
hosts. 

[0038] FIG. 5 indicates the frame format that is used 
with fiber channel 105. Between SOF (Start Of Frame) 

501 that indicates the beginning of the frame and EOF 
(End Of Frame) 505 that indicates the end, frame head- 
er 502, data field 503 and CRC (Cyclic Redundancy 
Check) 504 are inserted into the frame. Frame header 

502 includes frame control information and contains re- 
ceive side address D_ID (Destination ID) 507, sending 
source address SJD (Source ID) 508, R_CTL (Routing 



Control) 506 that controls the routing, TYPE 510 that 
indicates the data structure, F_CTL (Frame Control) 511 
that controls the frame sequence and exchange, 
SEQ JD (Sequence JD) 51 2 that distinguishes between 

5 the sending source and receive side sequences, 
SEQ_CNT (Sequence count) 514 that indicates the 
count value of a number of frames of each sequence, 
and data field control information DF_CNTL (Data Field 
Control) 513. Details of the frame of fiber channel 105 

10 are shown in ANSI X3.230 FC-PH (Fiber Channel Phys- 
ical and Signaling Interface). 

[0039] FIG. 3 indicates a logical network connection 
configuration of the computer system shown in FIG. 1 . 
In this computer system, fabric 301 is configured with 

15 one switch 1 02. Port 303 of switch 1 02, used in the con- 
nection of host 101 and the disk units, is called the F 
(Fabric) port. Also, ports 302 of host 101 and the disk 
units are called N (Node) ports. As indicated in FIG. 4, 
fabric 301 can also be configured with a plurality of 

20 switches 102. The switch ports that connect to other 
switches are called the E (Expansion) ports 401 . 
[0040] In the case where the fabric is configured with 
a single switch 1 02 as in FIG. 3, data transfers from host 
101 to new disk system 104 are performed as follows. 

25 Host 101 stores its own port ID in SJD 508, stores the 
port ID of a frame's sending destination in D_ID 507, 
and then sends the frame. When switch 1 02 receives 
the frame, it examines the port ID which has been stored 
in D_ID 507 and sends the frame from the F_Port which 

30 matches that port ID to the N_Port of new disk system 
104. SJD 508 and DJD are logical port IDs. 
[0041] Further, as shown in FIG. 4, in the case where 
fabric 301 is configured from a plurality of switches 102, 
data transfers from host 1 01 to new disk system 1 04 are 

35 performed as follows. When switch 102 that is directly 
connected to host 101 receives a frame from host 101 , 
it examines the port ID which has been stored in DJD 
507. However, because that switch does not have the 
F_Port which matches that port ID, it sends the frame 

40 from an E_Port to another switch. Next, the switch that 
has the F_Port which matches that port ID and is directly 
connected to new disk system 1 04 sends the frame from 
that F_Port to the N_Port of new disk system 104. The 
data transfers from host 101 to new disk system 104 

45 have been described above as an example, but data 
transfers are performed in the same manner among oth- 
er devices. 

[0042] Again, referencing FIG. 1, the configurations 
of switch 1 02, old disk system 1 03, new disk system 1 04 
50 and host 101 will be described in this order. 

(A) Switch 102 Configuration 

[0043] Switch 102 includes switch controller 110, 
55 switch module 111 and port controller 112. 

[0044] Switch controller 110 performs control within 
switch 102 and includes CPU 114, memory controller 
115, memory 116 and nonvolatile memory 117. 
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[0045] CPU 114, using internal bus 113, performs the 
exchange of control information and data with each con- 
troller. 

[0046] The read/write access to nonvolatile memory 
1 1 7 is controlled by memory controller 1 1 5, and it stores 
such data as switch control program 119 which is nec- 
essary for the control of switch 1 02 and port configura- 
tion table 118 which is necessary during execution of 
that program. 

[0047] FIG. 6 indicates an example configuration of 
port configuration table 1 1 8. FIG. 6 (A) shows a port con- 
figuration table before port switching, and FIG. 6 (B) 
shows a port configuration table after port switching. 
The port switching procedure will be described later. 
[0048] Port configuration table 1 1 8 indicates the port 
configuration, and includes logical port ID 601 that indi- 
cates the logical port ID and physical port ID 602 that 
indicates the physical port ID. In addition, it may also 
include the rule of the transfer service class of the fiber 
channel and the port type such as loop. In the present 
preferred embodiment, as indicated in FIG. 20, it is as- 
sumed that a host 1 01 is connected to logical port ID_0, 
old disk system 103 is connected to logical port ID_1, 
and a host 101 is connected to logical port ID_3. Also, 
it is assumed that new disk system 1 04 is connected to 
logical port ID_2. 

[0049] The read/write access to memory 116 is con- 
trolled by memory controller 115. When switch control 
program 119 is executed by CPU 114, that program is 
read from nonvolatile memory 117 and stored in memory 
116. Further, at that time and as necessary, CPU 114 
also reads port configuration table 118 from nonvolatile 
memory 117 and stores it in memory 116. 
[0050] Port controller 1 1 2 performs control of the data 
coding/compounding. Concretely, port controller 112 ex- 
tracts serial data from a received fiber channel frame 
and converts it into parallel data, and extracts informa- 
tion necessary for switching such as the send destina- 
tion ID from the frame and sends it to switch module 111. 
Also, port controller 112 performs the reverse proce- 
dure. 

[0051] Switch module 111 has a plurality of ports that 
are individually connected to a plurality of port control- 
lers 112. Switch module 111 is connected to CPU 114 
via internal bus 11 3 and is controlled by CPU 114. When 
switch module 111 receives data from port controller 
112, in accordance with the send destination ID of that 
data, it switches a port to the output port and sends data. 
Switch module 1 1 1 may be made with a crossbar switch. 
[0052] Management station 150, connected to switch 
1 02, sets the various parameters of switch 1 02, and per- 
forms control of the migration process which is the most 
characteristic function of the present preferred embod- 
iment and information management. Further, manage- 
ment station 150 has the command to active the migra- 
tion program (to be described later) on new disk system 
104 and the command to acquire migration information 
(such as migrating, done, or error). 



[0053] In FIG. 1 , management station 150 is directly 
connected to switch 102. However, as shown in FIG. 22, 
the aforementioned settings may be implemented with 
the Web or other means, by connecting host 101, switch 
5 102, old disk system 103, new disk system 104 and 
management station 150 to a LAN (Local Area Net- 
work). 

(B) Old disk system 103 and New disk system 104 
10 Configurations 

[0054] In present preferred embodiment, in order to 
simplify the description, old disk system 103 and new 
disk system 1 04 are assumed to have the same config- 
15 uration, except for programs and information in memory. 
[0055] Old disk system 103 includes disk control unit 
120 and disk unit 121. 

[0056] Disk unit 121 includes a plurality of disk drives 
130. These disk drives 130 are connected to disk con- 

20 troller 124 with interface (l/F) 129 (fiber channel, SCSI, 
etc.). In the implementation of the present invention, the 
number of disk drives 130 is not restricted. 
[0057] Disk controller 120 includes CPU 122, memory 
controller 123, port controller 125, disk controller 124 

25 and memory 1 26. CPU 1 22, memory controller 1 23, port 
controller 125 and disk controller 124 are connected 
with an internal bus. 

[0058] CPU 122, using the internal bus, performs the 
exchange of control information and data with these 

30 controllers. CPU 122 issues read and write commands 
to disk drive 130 that is necessary in the processing of 
commands sent from host 1 01 via switch 1 02. CPU 1 22 
constructs the well-known RAID 0-5 configuration with 
a plurality of disk drives 130, and provides logical vol- 

35 umes for host 1 01 . 

[0059] Port controller 1 25 is connected to port control- 
ler 1 1 2 of switch 1 02 by fiber channel 1 05 and has the 
same functions as port controller 112. 
[0060] Memory 126 is connected to memory control- 

40 |er 123 and stores disk unit control program 128 that 
controls the disk unit, data that are necessary during ex- 
ecution of said program, and configuration information 
1 27. Configuration information 1 27 will be described lat- 
er. Disk unit control program 128 is executed by CPU 

45 122 and is a program that controls port controller 125 
and disk controller 124, and processes read/write com- 
mands received from host 101 . 

[0061] As described above, except for the program 
and information in memory 137, the configuration ele- 

50 ments of new disk system 1 04 are the same as the con- 
figuration elements of old disk system 103. Therefore 
only the program and information in memory 137 will be 
described. Stored in memory 137 is old configuration in- 
formation 1 38 which has been read and transferred from 

55 configuration information 127 stored in memory 126 of 
old disk system 1 03, migration program 1 42 used during 
data migration, and migration worktable 143 that indi- 
cates the state of the data migration. 
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[0062] FIG. 8 indicates an example structure of migra- 
tion worktable 143. Migration worktable 143 includes 
volume number 801, slot number 802 and status 803 
that indicates the status of said slot. 

(C) Host 101 Configuration 

[0063] FIG. 2 indicates the configuration of host 101. 
Host 101 includes CPU 201, memory controller 202, 
port controller 206, disk controller 204, disk drive 205 
and memory 203. 

[0064] CPU 201, memory controller 202, port control- 
ler 206 and disk controller 204 are connected with inter- 
nal bus 207. CPU 201 , using internal bus 207, performs 
the exchange of control information and data with these 
controllers. 

[0065] Port controller 206 is connected to port control- 
ler 112 of switch 102 with fiber channel 105 and per- 
forms the exchange of commands and data with port 
controller 112. 

[0066] Disk drive 205 is connected to disk controller 
204 and stores operating system 208, device driver 209 
that controls hardware such as port controller 206, ap- 
plication program 21 0 and data that is necessary during 
execution of these programs. 

[0067] Memory 203 is connected to memory control- 
ler 202. When operating system 208, disk controller 204, 
device driver 209, application program 210, etc. are ex- 
ecuted by CPU 201 , they are read from disk drive 205 
and stored in memory 203. 

(2) Data Migration Procedure Flow 

[0068] Next, referencing FIG. 9, the data migration 
procedure of the present invention will be described. It 
is assumed that host 1 01 and old disk system 1 03 have 
been already connected to switch 102. 

(A) Connect New Disk System to Switch (901) 

[0069] First, an operator activates management sta- 
tion 1 50 and then inputs the port numbers of switch 1 02 
that are connected to old disk system 1 03 and new disk 
system 104. 

[0070] Next, the operator connects new disk system 
104 to switch 102. At this point in time, if the port ID of 
new disk system 104 is a port ID other than a port ID 
already in use, any port ID may be assigned. When each 
port of switch 102 is assigned a port ID by default, the 
port ID assigned to the F_Port connected to new disk 
system 104 is appropriate. In the present preferred em- 
bodiment, as described above, logical port ID_2 is as- 
signed to new disk system 104. 

[0071] Because the logical port ID assigned to new 
disk system 1 04 is different from logical port ID_1 of the 
disk unit that can be used by host 101 , at this point in 
time, host 101 cannot access new disk system 104. 



(B) Transfer Configuration of Old disk system to New 
disk system (902) 

[0072] After connecting new disk system 1 04, the op- 
5 erator activates migration program 1 42 on new disk sys- 
tem 104 with the aforementioned command from man- 
agement station 1 50. The activated migration program 
142 first obtains configuration information 127 from old 
disk system 1 03 (902). 
10 [0073] As indicated in FIG. 7, configuration informa- 
tion 1 27 includes old port ID 702, world wide name 703, 
fiber configuration information 704 and SCSI configura- 
tion information 705. 

[0074] Fiber configuration information 704 includes 
15 PLOGI payload 706 and PRLI payload 707. 

[0075] PLOGI payload 706 includes common service 
parameter 708 that are exchanged at the time of a fiber 
channel N_Port login (PLOGI), port name 709, node 
name 710 and class service parameter 711. Specified 
20 jn common service parameter 708 are the fiber channel 
version information and functions such as the address 
specification method supported by said fiber channel 
device, the communication method, etc. Class service 
parameter 711 indicates the class support information, 
25 X_ID re-assignment, ACK capability, etc. Details of fiber 
channel parameters are described in the aforemen- 
tioned ANSI X3.230 FC-PH. PRLI payload 707 includes 
service parameter 712. 

[0076] SCSI configuration information 705 includes 

30 inquiry data 703, disconnect/reconnect parameter 714, 
sense data 71 5 and mode select parameter 71 6. Inquiry 
data 713 indicates the type, vendor ID, product ID, etc. 
of the SCSI device. Disconnect/reconnect parameter 
714 indicates the connection conditions. When an error 

35 occurs, sense data 715 is exchanged to investigate the 
state of the disk unit. Mode select parameter 716 per- 
forms the setting and modification of various parameters 
related to the physical attributes of the SCSI device, da- 
ta format of the storage media, error recovery method 

40 and procedure, processing method of an I/O process, 
etc. By means of inquiry data 713 and mode select pa- 
rameter 716, the number of volumes and size of each 
volume (number of blocks) on old disk system 103 can 
be learned. A detailed description of the protocol for SC- 

45 si on fiber channel 105 is shown in ANSI X.269 Fiber 
Channel Protocol for SCSI. 

[0077] As described above, configuration information 
127 can also exist as information in addition to that 
which can be acquired using protocols of the existing 

50 fiber channel, SCSI, etc. If that type of configuration in- 
formation exists, the operator directly reads configura- 
tion information 1 27 from old disk system 1 03 and trans- 
fers it to new disk system 1 04. Reading and transferring 
are performed from an operation panel or by web access 

55 by means of HTTP. 

[0078] When the transfer of configuration information 
127 to new disk system 104 is completed, or in other 
words, when the transfer of old configuration information 
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138 is completed, migration program 142 of new disk 
system 1 04 notifies switch 1 02 of that fact. 

(C) Port Switching Procedure (903) 

[0079] When switch control program 119 of switch 
102 receives that notification, the port switching proce- 
dure is started. 

[0080] Details of the port switching procedure are de- 
scribed using the flowchart of FIG. 1 0. 
[0081] Initially, the case as indicated in FIG. 3 where 
fabric 301 is configured with a single switch 102 will be 
described. 

[0082] First, switch control program 1 1 9 of switch 1 02 
notifies all hosts 1 01 using old disk system 1 03 that port 
switching has begun. Device driver 209 of host 1 01 that 
has received this notification queues an I/O process for 
old disk system 103 in memory 203 of host 101 (1001). 
[0083] When an I/O process for old disk system 1 03 
is suspended, device driver 209 notifies switch 1 02 of 
the I/O suspension completion. If an I/O process for old 
disk system 103 is being executed, it may be terminated, 
but it is desirable to allow the execution to finish and 
then issue notification of the I/O suspension completion. 
After receiving such notification from all hosts 101, 
switch control program 119 of switch 102 changes the 
correspondence relation between logical port ID 601 
and physical port ID 602 of old disk system 1 03 and the 
correspondence relation between logical port ID 601 
and physical port ID 602 of new disk system 1 04 of port 
configuration table 118(1 002). In other words, port con- 
figuration table 118 is rewritten as in FIG. 6 (B). Using 
diagrams of the whole computer system, this situation 
can be illustrated as the change from the state indicated 
in FIG. 20 to the state indicated in FIG. 21 . 
[0084] Thereafter, by means of referencing port con- 
figuration table 118 at each frame transmission or re- 
ception, port controller 112 of switch 102 performs the 
port switching procedure by manipulating S_ID 508 and 
D_ID 507. When a frame is received, logical port ID 601 
that corresponds to S_JD 508 of the frame is retrieved, 
and S_ID 508 of the frame is converted into physical 
port ID 602 that corresponds to the retrieved logical port 
ID 601 . Similarly, when a frame is transmitted, logical 
port ID 601 that corresponds to D_ID 507 of the frame 
is retrieved, and that D_ID 507 is converted into physical 
port ID 602 that corresponds to the retrieved logical port 
ID 601. At this time, CRC 504 that is appended to the 
frame is recalculated. By means of the above proce- 
dure, all frames to old disk system 1 03 are sent to new 
disk system 104. Further, frames sent from new disk 
system 104 are viewed by host 1 01 as being sent from 
old disk system 1 03. After port switching by switch 1 02, 
host 101 I/O is restarted (1003). 

[0085] Next, as indicated in FIG. 4, the case where 
fabric 301 is configured with a plurality of switches 1 02 
will be described. 

[0086] First, switch 1 02 which will become the master 



(master switch) is determined. In the present preferred 
embodiment, the master switch is switch 1 02 that is di- 
rectly connected to new disk system 1 04. 
[0087] Switch control program 119 of the master 
switch notifies all hosts 101 that are using old disk sys- 
tem 1 03 and all switches except for the master switch 
in fabric 301 of the starting of port switching. The 
processing to be performed by device driver 209 of host 
101 that has received such notification is the same as 
in the case where the fabric is configured from a single 
switch 102, except for notification to the master switch 
of the I/O suspension completion. 
[0088] After such notification is received from all hosts 
101, switch control program 119 of the master switch 
changes the correspondence relation between logical 
port ID 601 and physical port ID 602 of old disk system 

103 and the correspondence relation between logical 
port ID 601 and physical port ID 602 of new disk system 

104 of port configuration table 118, and notifies all 
switches 1 02 except the master switch of that change. 
Based on such notification, all switches except for the 
master switch change their own port configuration table 
118. Thereafter, the operation of each switch is the same 
as the operation of switch 102 in the case where the 
fabric is configured with a single switch 1 02. After port 
switching has been performed by all switches 1 02 in fab- 
ric 301 , host 101 I/O is restarted. 

(D) Data Migration Procedure (904) 

[0089] The data migration procedure is performed 
synchronously with the completion of the port switching 
procedure. This data migration procedure will be de- 
scribed using the flowchart of FIG. 11 . 
[0090] First, migration program 142 constructs a vol- 
ume in new disk system 1 04 that corresponds to the log- 
ical volume number and size of that volume in old disk 
system 1 03, and then initializes variables to be used and 
migration worktable 143 that was described with FIG. 8 
(1101). 

[0091] Migration program 142 on new disk system 
104 checks whether there is an I/O request from host 
101 (1102). 

[0092] if there is no I/O request from host 101, data 
is migrated in slot units from old disk system 103. At that 
time, using migration worktable 143, migration program 
142 computes the address of the next data to migrate 
(1103). 

[0093] Data migration is performed for all the logical 
volumes of old disk system 1 03 in order of increasing 
volume number 801 . Further, within each volume, data 
migration is performed beginning with the first block. 
Worktable 143 for migration shown in FIG. 8 indicates 
the next migration address in the volume number 801 
cell of the first row. The initial value of the next migration 
address is the first block address of the smallest volume 
number 801. Moreover, migration worktable 143 indi- 
cates the next migration slot in the slot number 802 cell 
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of the first row. From the second row onward, the rows 
are arranged in order of increasing volume number 801 
and slot number 802. When migration program 142 
transfers data of the next migration address obtained 
from migration worktable 143, it changes status 803 of 
that slot number to "Migrating" (11 04). 
[0094] Next, using port controller 125, migration pro- 
gram 142 issues a request to read the slot size to old 
disk system 103 and acquires the corresponding data 
(1105). 

[0095] Migration program 142 writes the data ob- 
tained from old disk system 1 03 to a corresponding vol- 
ume of new disk system 104 on disk drive 141, using 
disk controller 124 and via l/F 140 (1106). 
[0096] After the data is written on disk drive 141 , it is 
checked whether the migration of ail slots of the corre- 
sponding volume is completed. If completed, data mi- 
gration of the next volume is executed. If not completed, 
the slot number is incremented (1107). 
[0097] If the migration of all volumes is completed, the 
migration procedure is finished (1108). 
[0098] Next, the case of an I/O request from host 101 
will be described. If there is an I/O request from host 
101 , migration program 142 investigates whether the re- 
quest is for a read or write access (1109). 
[0099] In the case of a read request, migration pro- 
gram 142 references migration worktable 143 and in- 
vestigates whether migration of the requested data has 
been completed (1110). 

[0100] If the migration is completed, migration pro- 
gram 1 42 reads that data from disk drive 141 in new disk 
system 104 and sends it back to host 101 (1113, 1112). 
[0101] If the migration of the data requested from host 
101 is not complete, using port controller 125, migration 
program 142 issues a read request to old disk system 
103 via switch 102 and acquires said data. Migration 
program 1 42 sends back the data acquired from old disk 
system 103 to host 101 and also writes that data to the 
corresponding volume of new disk system 104 (1111, 
1112). 

[0102] After said data is written on disk drive 141 , said 
data is registered into migration worktable 1 43, and with 
status 803 set to "Done", the processing of said request 
is finished (1108). 

[0103] Next, the case of a write request from host 1 01 
will be described. Migration program 142 receives data 
related to the write request from host 101 (1114). 
[0104] Then, using port controller 1 25, migration pro- 
gram 142 issues a read request in slot size units to old 
disk system 1 03 via switch 1 02 so as to include the data 
requested from host 101, and acquires the data. After 
migration program 142 overwrites the data obtained 
from the migration source with the data received from 
host 1 01 and creates new slot data, it writes to the vol- 
ume in new disk system 104 requested by host 101 
(1115). 

[0105] After the write is completed, migration program 
1 42 registers said slot into migration worktable 1 43, and 



with status 803 set to "Done", the processing related to 
the write request from host 101 is finished (1107). 

(E) Detach Old disk system (905) 

5 

[01 06] After the data migration procedure is complet- 
ed, the operator detaches old disk system 1 03 from the 
switch and terminates the migration procedure (905). 
[0107] The system configuration and flow of the data 

10 migration procedure have been described above for 
preferred embodiment 1 . By means of the present pre- 
ferred embodiment, I/O requests from the host are only 
suspended during the time while configuration informa- 
tion of old disk system 103 is being transferred to new 

is disk system 104 and during the time while the port 
switching procedure is being performed. Therefore, by 
means of the present preferred embodiment, because 
there is no need to perform the task of connecting a new 
disk system to the host and old disk system, by detach- 

20 ing the connection between the host and old disk sys- 
tem, the time while I/O requests from the host are sus- 
pended is shorter than the time while I/O requests from 
the host are suspended in the data migration system 
and method disclosed in US patent no. 5,680,640. Con- 

25 sequently, the costs associated with data migration can 
be suppressed. Moreover, by means of the present pre- 
ferred embodiment, since there is no need to provide a 
dedicated channel for data migration, hardware costs 
can also be suppressed. 

30 

Preferred Embodiment 2 

[0108] The present preferred embodiment differs 
from preferred embodiment 1 in that in addition to the 

35 system configuration described with preferred embodi- 
ment 1, the old disk system and new disk system are 
directly connected with an interface (fiber channel or 
SCSI, for example). In the present preferred embodi- 
ment, since data migration is performed using that in- 

40 terface, compared to preferred embodiment 1 , high- 
speed data migration can be performed. In the present 
preferred embodiment, it is necessary to provide an in- 
terface for data migration. However, there is no need to 
perform the task of connecting a new disk system to the 

45 host and old disk system, by detaching the connection 
between the host and old disk system, and because it 
is only required to connect a new disk system to the 
switch and connect the old disk system and the new disk 
system with an interface, compared to the data migra- 

50 tion system and method disclosed in the aforemen- 
tioned US patent no. 5,680,640, the work of adding the 
new disk system is reduced. 

[0109] Below, the present embodiment will be de- 
scribed using FIG. 12. 
55 [0110] FIG. 12 is a diagram that describes the second 
preferred embodiment of a computer system that has 
adopted the data migration system and method of the 
present invention. As described above, each configura- 
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tion element of the computer system is the same as 
each configuration element of FIG. 1 , and therefore their 
descriptions are omitted. 

[01 1 1] Below, the flow of the data migration procedure 
in the present preferred embodiment will be described. 
The data migration procedure flow is the same as that 
of preferred embodiment 1 , which was described with 
FIG. 9. However, in the present preferred embodiment, 
since old disk system 1203 and new disk system 1204 
are connected directly by a interface and data migration 
Is performed using that interface, it is necessary to ob- 
tain the correspondence relation between the logical ad- 
dress and physical address in old disk system 1 203 from 
old configuration information 1238. Below, only this 
point of difference will be described. 
[0112] Insteps 1105, 1113 and 1115 of FIG. 11, data 
is read from the old disk system via switch 1 02. Howev- 
er, in the present preferred embodiment, using informa- 
tion that is Included in old configuration information 
1238, migration program 1231 computes the physical 
address corresponding to the logical address of the data 
that should be read from old disk system 1203. Then, 
using l/F 1240, migration program 1231 issues directly 
a read request to disk drive 1 230 of old disk system 1 203 
that corresponds to the computed physical address, and 
acquires that data. At this time, if that data has been 
distributed to a plurality of disk drives 1230 of old disk 
system 1203, or if stored in dispersed physical address- 
es, a plurality of read requests will be issued. 
[0113] In the present preferred embodiment, since old 
disk system 1 203 and new disk system 1 204 are con- 
nected directly with an interface, and data migration is 
performed using that interface without passing through 
switch 1202, compared to preferred embodiment 1, 
high-speed data migration can be performed. Further, 
since the data migration of the present preferred em- 
bodiment does not pass through switch 1202, the re- 
source consumption of the switch can be suppressed. 
In the present preferred embodiment, two hosts and two 
disk units are connected to switch 1202. However, be- 
cause many hosts and disk units are connected in a 
SAN environment, those resources can be allocated to 
the data transfer between other hosts and other disk 
units. Therefore, by means of the present preferred em- 
bodiment, compared to preferred embodiment 1, the 
degradation of switch performance that accompanies 
data migration can be suppressed. 

Preferred Embodiment 3 

[0114] The present preferred embodiment differs 
from preferred embodiment 1 in that the migration pro- 
gram is executed by a switch. By means of the present 
preferred embodiment, since it is unnecessary for a disk 
unit to have a migration program, data migration from 
an old disk system is possible even with a disk unit that 
does not have this type of program. 
[0115] Using FIG. 13, the configuration of the compu- 



ter system of the present preferred embodiment will be 
described. However, a description of those configura- 
tion elements that are the same as configuration ele- 
ments of FIG. 1 will be omitted. 

5 [01 1 6] In the present preferred embodiment, non-vol- 
atile memory 1317 in switch 1302 stores switch control 
program 1319 that is necessary for control of switch 
1302, migration program 1342 that performs the migra- 
tion procedure, port configuration table 1318 that is nec- 

10 essary during execution of these programs, old config- 
uration information 1 327 and migration worktable 1343. 
Disk unit control program 1339 is stored in memory 1337 
in new disk system 1304, but the old configuration infor- 
mation, migration worktable, and migration program are 

15 not stored, though they are in preferred embodiment 1 . 
[0117] FIG. 14 is an example configuration of port 
configuration table 1318 that indicates the port configu- 
ration. Port configuration table 131 8 includes logical port 
ID 1401 that indicates the virtual port ID, physical port 

20 id 1402 that indicates the physical port ID, and status 
1 403 that indicates the port status. 
[0118] Next, using the flowchart of FIG. 15, the data 
migration procedure of the present preferred embodi- 
ment will be described. 

25 [0119] An operator connects new disk system 1304 
to switch 1 302 (1 501 ). This step is the same as step 901 
of FIG. 9. 

[0120] Next, migration program 1342 of switch 1302 
reads configuration information 1 327 from old disk sys- 
30 tern 1303 (1502). Configuration information 1327 is the 
same as that shown in FIG. 7. 

[0121] After configuration information 1327 of old disk 
system 1303 has been transferred to switch 1302, 
switch control program 1319 of switch 1302 starts the 

35 port switching procedure (1503). 

[0122] Also in the port switching procedure of the 
present preferred embodiment, similar to preferred em- 
bodiment 1, after the host I/O is stopped, the corre- 
spondence relation between logical port ID 1401 and 

40 physical port ID 1402 of old disk system 1303 and the 
correspondence relation between logical port ID 1401 
and physical port ID 1402 of new disk system 1304 of 
port configuration table 1318 are changed. However, the 
port switching procedure of the present preferred em- 

45 bodiment differs from that of preferred embodiment 1 in 
the following point. In the present preferred embodi- 
ment, switch control program 1319 of switch 1302 sets 
port ID status 1403 of old disk system 1303 in port con- 
figuration table 1318 to "Migrating." The frame for the 

50 port ID with "Migrating" status 1 403 in port configuration 
table 1318 is not sent to the corresponding port, but in- 
stead is passed to migration program 1331 of switch 
1302. In other words, access to old disk system 1303 is 
performed by migration program 1331 of switch 1302. 

55 [0123] In the case where the fabric is configured with 
a plurality of switches 1302, using the same method as 
preferred embodiment 1 , after the host I/O is stopped, 
switch control program 1319 of the master switch sets 
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port ID status 1403 of old disk system 1303 in port con- 
figuration table 1318 to "Migrating." The frame for the 
port ID with "Migrating" status 1403 in port configuration 
table 1 31 8 is not sent to the corresponding port, but in- 
stead is passed to migration program 1331 of switch 

1302. In the case where the fabric is configured with a 
plurality of switches 1302, it is sufficient if at least old 
configuration information 1327, migration worktable 
1343, and migration program 1342 are provided in 
switch 1302, the master switch. 

[01 24] After the port switching procedure is complet- 
ed, the data migration procedure is performed. First, mi- 
gration program 1342 of switch 1302 constructs a vol- 
ume according to the logical volume number and size 
of said volume which are configured in old disk system 

1303, and then initializes variables to be used and mi- 
gration worktable 1332 that is shown with FIG. 8. The 
procedure thereafter is the same procedure as de- 
scribed in preferred embodiment 1 , except that it is not 
performed by the migration program of the new disk sys- 
tem, but instead by migration program 1302 of switch 
1302. 

[01 25] After the data migration procedure is complet- 
ed, switch control program 1 31 9 of switch 1 302 changes 
the status of new disk system 1 304 in port configuration 
table 1318 to "Normal" (1505). The operator detaches 
old disk system 1303 from switch 1302 and terminates 
the migration procedure (1506). 

Preferred Embodiment 4 

[01 26] The characteristic of the present preferred em- 
bodiment is that a migration program is executed on a 
migrator configured with a personal computer, worksta- 
tion, etc. which are connected to a switch. By means of 
the present preferred embodiment, similar to preferred 
embodiment 3, since it is unnecessary for a new disk 
system to have a migration program, data migration 
from an old disk system is possible even with a disk unit 
that does not have this type of program. Further, in the 
present preferred embodiment, as in preferred embod- 
iment 3, since the migration program is not executed on 
a switch, a load of the switch can be reduced. 
[01 27] Using FIG. 1 6, the configuration of the compu- 
ter system of the present preferred embodiment will be 
described. However, a description of those configura- 
tion elements that are the same as configuration ele- 
ments of FIG. 1 will be omitted. 

[0128] A characteristic of the present preferred em- 
bodiment, as will be described later, is that migrator 
1606 internally stores the migration program that per- 
forms the migration procedure, old configuration infor- 
mation and migration worktable. Memory 1637 in new 
disk system 1 604 stores disk unit control program 1 639, 
but does not store the old configuration information, mi- 
gration worktable and migration program, though in pre- 
ferred embodiment 1 . Further, different from preferred 
embodiment 3, in the present preferred embodiment, 



the migration program, old configuration information 
and migration worktable are not stored in switch 1602. 
[0129] FIG. 17 indicates an example configuration 
ofmigrator 1606. Migrator 1606 includes CPU 1701, 
5 memory controller 1 702, port controller 1 706, disk con- 
troller 1704, disk drive 1705 and memory 1703. CPU 
1 701 is connected to memory controller 1 702, port con- 
troller 1706 and disk controller 1704 with internal bus 
1701. CPU 1701 performs the exchange of control in- 
fo formation and data with each controller. Port controller 
1 706 is connected to port controller 1 61 2 of switch 1 602 
with fiber channel 1 605 and performs the exchange of 
commands and data with switch 1602. The port of mi- 
grator 1 606 is called the N port. The port on the switch 

15 1602 side is called the F port. Disk drive 1705 is con- 
nected to disk controller 1 704 and receives read and 
write requests from CPU 1701. Disk drive 1705 stores 
programs necessary for migrator 1606, and stores mi- 
grator program 1 731 and migrator worktable 1 732 that 

20 js necessary during execution of said program. Memory 
1703 is connected to memory controller 1702. During 
execution of migration program 1731, this program is 
read from drive 1705 into memory 1703. 
[0130] Next, the flow of the data migration procedure 

25 of the present preferred embodiment will be described. 
An operator connects new disk system 1604 to switch 
1602 for data migration. At this time, the port ID of new 
disk system 1604 takes the same value as the port ID 
assigned to the F_Port of switch 1 602, and new disk sys- 

30 tern 1 604 is not recognized from host 1 601 . This step is 
the same as step 901 described in FIG. 9. 
[0131] Next, migration program 1631 of migrator 1606 
reads configuration information 1 727 from old disk sys- 
tem 1603. Configuration information 1727 is the same 

35 as that indicated in FIG. 7. 

[01 32] After configuration information 1 727 of old disk 
system 1603 is transferred to the migrator, the port 
switching procedure is performed. This procedure, sim- 
ilar to that described with preferred embodiment 1 , sus- 

^o pends I/O from the host, and exchanges physical port 
ID 1604 of old disk system 1603 and physical port ID 
1 402 of new disk system 1 604 in port configuration table 
1618. The control program of switch 1602 sets the port 
ID status of old disk system 1603 in port configuration 

45 table 1 61 8 to "Migrating." If the status in the port config- 
uration table is "Migrating", the frame is not sent to a 
port, but instead is passed to migration program 1731 
of migrator 1 606. Access to old disk system 1 603 is per- 
formed by migration program 1731 ofmigrator 1606. Af- 

50 ter these procedures, the I/O of host 1601 is restarted 
and migration program 1 731 of migrator 1 606 starts the 
migration procedure. 

[0133] After the port switching procedure is complet- 
ed, the data migration procedure is performed. First, mi- 
55 gration program 1 731 of migrator 1 606 constructs a vol- 
ume according to the logical volume number and size 
of said volume which are configured in old disk system 
1603, and then initializes variables to be used and mi- 
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gration worktable 1 732. The procedure thereafter is the 
same procedure as described in preferred embodiment 
1 , except that it is not performed by the migration pro- 
gram of the new disk system, but instead by migration 
program 1731 of migrator 1606. 
[01 34] After the data migration procedure is complet- 
ed, switch control program 1 61 9 of switch 1 602 changes 
the status of new disk system 1 604 in port configuration 
table 1618 to "Normal," as in preferred embodiment 3. 
The operator detaches old disk system 1 603 from switch 
1602 and terminates the migration procedure. 
[0135] In addition, in the present preferred embodi- 
ment, a fiber channel connects the migrator and switch. 
However, it can be easily understood by those skilled in 
the art of the present invention that the effect of the 
present preferred embodiment can be obtained with 
connection by such means as a vendor-unique bus. 

Preferred Embodiments 

[01 36] The characteristic of the present preferred em- 
bodiment is that the host implements the port switching 
of the switch. By means of the present preferred embod- 
iment, there is no need to provide a port configuration 
table in the switch, though in preferred embodiment 1 
through preferred embodiment 4. Therefore, it is possi- 
ble to perform data migration even in cases where a 
SAN is configured using a switch that does not have this 
function. 

[0137] Using FIG. 1 8, an example configuration of the 
computer system of the present preferred embodiment 
will be described. However, a description of those con- 
figuration elements that are the same as configuration 
elements of FIG. 1 will be omitted. As will be described 
later, in the present preferred embodiment, differing 
from preferred embodiment 1 , a port configuration table 
is provided in host 1801 and a port configuration table 
is not provided in switch 1802. 

[0138] FIG. 19 indicates an example configuration of 
host 1801. Host 1801 comprises CPU 1901, memory 
controller 1902, port controller 1906, disk controller 
1904, drive 1905 and memory 1903. CPU 1901 is con- 
nected to memory controller 1902, port controller 1 906 
and disk controller 1904 with internal bus 1907. CPU 
1901 performs the exchange of control information and 
data with each controller. Port controller 1906 is con- 
nected to port controller 1812 of switch 1802 with fiber 
channel 1805, and performs the exchange of com- 
mands and data with switch 1 802. The port of host 1 801 
is called the N port, and the port on the switch 1 802 side 
is called the F port. Drive 1 905 is connected to disk con- 
troller 1 904 and receives read and write commands from 
CPU 1901. Drive 1905 stores programs necessary for 
host 1801, and stores operating system 1908, device 
driver 1909, application program 1910 and port config- 
uration table 1 918. Memory 1 903 is connected to mem- 
ory controller 1 902 and receives read and write requests 
from CPU 1901. Programs such as operating system 



1 908, disk controller 1 904, device driver 1 909 that con- 
trols the hardware, and application 1910 are read from 
disk drive 1 905 into memory 1 903 at the time of each 
program execution. 
5 [01 39] Next, the flow of the data migration procedure 
of the present preferred embodiment will be described. 
This flow is the same as the flow of the data migration 
procedure of preferred embodiment 1 , which is shown 
in FIG. 9. However, in the present preferred embodi- 
ment, the port switching procedure is different from that 
of preferred embodimentl. Here, only the port switching 
procedure will be described. 

[0140] The port switching procedure of the present 
preferred embodiment performs the same operation 
both in the case where fabric 301 is configured with a 
single switch, and in the case where it is configured with 
a plurality of switches. At first, by operator command, 
device driver 1 909 of the host notifies all hosts 1 801 us- 
ing old disk system 1 803 of the start of port switching. 
Device driver 1909 of host 1801 that has received this 
notification temporarily stores I/O for old disk system 
1803 and then queues it in memory 203 of host 1801. 
On the other hand, an I/O process being executed for 
old disk system 1 803 is executed until completed. When 
an I/O process for old disk system 1 803 is suspended, 
device driver 1 909 notifies switch 1 802 of I/O suspen- 
sion completion. After receiving I/O suspension comple- 
tion notification from all hosts 1801 , device driver 1909 
of the host that issued the notification of port switching 
requests all the hosts to exchange physical port ID 602 
of old disk system 1 803 and physical port ID 602 of new 
disk system 1804 in port configuration table 1918. 
Thereafter, the device driver of the host references port 
configuration table 1 918 at each frame transmission or 
reception and performs the port switching procedure by 
manipulating S_ID 508 and D_ID 507. This procedure 
is the same as the procedure described with preferred 
embodiment 1 . 

[0141] Above, preferred embodiment 1 through pre- 
ferred embodiment 5 of the present invention have been 
described. Appropriate combined embodiments of 
these preferred embodiments are possible. For pre- 
ferred embodiments 3 through 5, an example would be 
to connect old disk system 1303 and new disk system 
1304 with a disk interface for migration, similar to pre- 
ferred embodiment 2, and perform data migration via 
this interface. 

[0142] As described above, data migration methods 
and devices well suited to a SAN environment can be 
provided by means of this invention. 
[0143] Although the present invention has been de- 
scribed in connection with the preferred embodiments 
thereof, many other variations and modification will be- 
come apparent to those skilled in the art. 
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Claims 

1 . A method of migrating data from a first storage sys- 
tem that is connected to a switch (102) by means 

of a communication channel and receives read/ s 
write requests from a host computer (1 01) connect- 
ed to the switch (1 02) by means of a communication 
channel, to a second storage system, comprising 
the steps of: 

10 

connecting the second storage system to the 
switch (102) by means of a communication 
channel; and, 

writing, via the switch (102), data stored in the 
first storage system to the seco nd storage sys- is 
tern. 

2. A method of migrating data from a first storage sys- 
tem that is connected to a switch (102) by means 

of a communication channel and receives read/ 20 
write requests from a host computer (1 01 ) connect- 
ed to the switch (1 02) by means of a communication 
channel, to a second storage system, comprising 
the steps of: 

25 

connecting the second storage system to the 
switch (102) by means of a communication 
channel; 

reading the number of logical volumes con- 
structed in the first storage system and their siz- 30 
es are read into the second storage system via 
the switch (102); 

constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 35 
the second storage system; and, 
writing, via the switch (102), data stored in the 
first storage system to the second storage sys- 
tem in volume units. 

40 

3. A method of migrating data from a first storage sys- 
tem that is connected to one port of a switch (102) 
provided with a plurality of ports each assigned its 
own port identifier by means of a communication 
channel and receives, via the switch (102), read/ 
write requests from a host computer (101) connect- 
ed to another port of said switch (1 02) by means of 
a communication channel, to a second storage, the 
method comprising the steps of: 

50 

connecting the second storage system, by 
means of a communication channel, to a port, 
of said switch (102), other than the ports con- 
nected to the first disk unit and to the host com- 
puter (101); 55 
mutually exchanging the port identifier as- 
signed to the port connected to the first storage 
system and the port identifier assigned to the 



port connected to the second storage system; 
writing the data in the first storage system to 
the second storage system via the switch; 
if, from said host computer (101), there is a read 
or write request for the first storage system, 
sending the request to the second storage sys- 
tem; and, 

if the data for the read or write request has been 
written already to the second storage system, 
performing read or write processing of the al- 
ready written data by means of the second stor- 
age system, and if the data for the read or write 
request has not yet been written to the second 
storage system, writing the data for the read or 
write request to the second storage system, 
and performing read or write processing of the 
written data by means of the second storage 
system. 

4. A data migration method according to claim 3, fur- 
ther comprising the steps of: 

directly connecting the first storage system and 
the second storage system by means of a com- 
munication channel; and, 
without passing through the switch, writing data 
in the first storage system to the second storage 
system via the communication channel that di- 
rectly connects the first storage system and the 
second storage system. 

5. A data migration method of migrating data from a 
first storage system that is connected to one port of 
a switch provided with a plurality of ports each as- 
signed its own port identifier by means of a commu- 
nication channel and receives, via the switch, read/ 
write requests from a host computer connected to 
another port of said switch by means of a commu- 
nication channel, to a second storage, the method 
comprising the steps of: 

connecting the second storage system to a 
port, of the switch, other than the ports connect- 
ed to the first storage system and to the host 
computer, by means of a communication chan- 
nel; 

mutually exchanging the port identifier as- 
signed to the port connected to the first storage 
system and the port identifier assigned to the 
port connected to the second storage system; 
reading information on logical volumes con- 
structed in the first storage system; 
constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 
the second storage subsystem; 
writing data stored in the first storage system 
to the second storage system via the switch; 
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managing completion of said writing from the 
first storage system to the second storage sys- 
tem in volume units; 

if, from said host computer, there is a read or 
write request for the first storage system, send- 5 
ing the request to the second storage system; 
and, 

if the data for the read or write request has been 
written already to the second storage system, 
performing read or write processing of the al- io 
ready written data by means of the second stor- 
age system, and if the data for the read or write 
request has not yet been written to the second 
storage system, writing the data for the read or 
write request to the second storage system, 15 
and performing read or write processing of the 
written data by means of the second storage 
system. 

6. A data migration method according to claim 5. 20 

wherein the second storage system reads, via 
the switch, the logical volume information from the 
first storage system and manages the completion 
of said writing to the second storage system in vol- 
ume units. 25 

7. A data migration method according to claim 5, 

wherein the switch reads the logical volume 
information from the first storage system, con- 
structs the same number and same sizes of logical 30 
volumes as logical volumes that have been con- 
structed in the first storage system, in the second 
storage system, and manages the completion of 
said writing to the second storage system in volume 
units. 35 

8. A data migration method according to claim 5, 

wherein an information processing unit con- 
nected to the switch reads the logical volume infor- 
mation from the first storage system, constructs the 40 
same number and same sizes of logical volumes as 
logical volumes that have been constructed in the 
first storage system, in the second storage system, 
and manages the completion of said writing to the 
second storage system in volume units. 45 

9. A data migration method of migrating data from a 
first storage system that is connected to one port of 
a switch provided with a plurality of ports each as- 
signed its own port identifier by means of a commu- 50 
nication channel and receives, via the switch, read/ 
write requests from a host computer connected to 
another port of said switch by means of a commu- 
nication channel, to a second storage, the method 
comprising the steps of: 55 

connecting the second storage system to a 
port, of the switch, other than the ports connect- 



ed to the first disk unit and to the host computer, 
by means of a communication channel; 
switching the destination of a read/write re- 
quest from the host computer from the first stor- 
age system to the second storage system; 
writing data in the first storage system to the 
second storage system via the switch; and, 
if the data for a read or write request from the 
host computer has been written already to the 
second storage system, performing read or 
write processing of the already written data by 
means of the second storage system, and if the 
data for the read or write request has not yet 
been written to the second storage system, 
writing the data for the read or write request to 
the second storage system, and performing 
read or write processing of the written data by 
means of said second storage system. 

10. A data migration method according to claim 9, fur- 
ther comprising the steps of: 

reading the number of logical volumes con- 
structed in the first storage system and their siz- 
es; 

constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 
the second storage system; and, 
writing, in volume units, data stored in the first 
storage system to the second storage system 
via the switch. 

11. A data migration method according to claim 10, 

wherein the second storage system manages 
the completion of said writing to the second storage 
system in volume units. 

12. A data migration method according to claim 1 , 

wherein the communication channel connect- 
ing between the switch and the first storage system, 
the communication channel connecting between 
the switch an d the second storage system and com- 
munication channel connecting between the switch 
and the host computer are fiber channels. 

13. A disk storage system to which data stored in other 
storage system connected to a switch is migrated 
via the switch, comprising: 

a port for connecting to the switch, 
a program for reading data stored in the other 
storage system via the switch, if data for a read 
or write request from a host computer that is 
connected to the switch has been read already, 
performing read or write processing of the al- 
ready read data, and if the data for the read or 
write request has not yet been read, reading the 
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data for the read or write request from the other 
storage system. 

14. A computer connected to a switch to which a first 
storage system is connected, comprising: 5 

a port for connecting to the switch, 
a program, in case that a second storage sys- 
tem to which data stored in the first storage sys- 
tem is migrated via the switch is connected to 10 
the switch, for changing the destination of a 
read or write request from the first storage sys- 
tem to the second storage system. 
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